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Punching Press. 





We illustrate on this page a new punching 
press made by the Fox Machine Co., Grand 
Rapids, Mich. As will be perceived, the 
machine conforms to the general practice in 
its principal features of design, and em- 
phasis is put by the builders upon the fact 
that plenty of iron is put into it in those 
parts of the frame that must resist stress, 
while the legs which do nothing but hold 
the machine up, are simply made strong 
enough for this duty. 

The machine is worked in the usual man- 
ner by a foot-treadle, and there is an eccen- 
tric adjustment of the height of the slide. 

The stroke is 1,5,"’, but can be made any- 
thing from 1” to 2’. Opening in bed, 8’'x 
9”; depth of throat from center of slide, 
8}; extreme distance from bed to bottom 
of slide, 84''; adjustment of slide, 1}’’; fly- 
wheel, 30x43"; weight of fly-wheel, 440 
pounds. 

The press is designed to run at a speed of 
150 turns, occupies 28''x36" floor space, and 
weighs 2,000 pounds. 

Pcie Rca 
The Safety Element in Fly-wheel Con- 
struction. 





Di'\Pror. JOSEPH TORREY. 





Attention has been called a number of 
times to the large number of recent acci- 
dents from bursting fly-wheels. Said acci- 
dents have certainly stimulated writing on 
the subject of fly-wheel construction, and 
during the last two or three years quite a 
number of publications have appeared on 
the above subject. Onone subject nothing 
has been written for the excellent reason 
that no one feels like attempting the task 
—namely, the internal strains in large and 
irregularly shaped castings. So far as I 
know there is only the vaguest and most 
meagre literature afloat on this topic, and 
the idea of approaching it from a theorcti- 
cal standpoint seems, at first sight, enough 
to\turn an engineer's hair white. Let any 
one stand and watch the antics of a freshly 
rolled steel rail during the process of cool- 
ing on the bed, or let him heat an ounce of 
sheet-iron and an ounce piece of half-inch 
Norway iron, red hot, lay them one on the 
other and keep track of the rate of cooling. 
There are plenty more such experiments, 
but I think these two will give abundant 
food for thought. Then let him imagine a 
twenty-ton fly-wheel, with its massive hub, 
comparatively siender arms and rim, which 
may be either massive or wide and thin, 
with plenty of cooling surface. Let him re- 
member that all these are going to cool at 
different rates, and that ove will always be 
ahead of the rest, cool first and become rigid 
first. It will then appear that no such 
shaped mass can cool without developing 
internal strains of greater or less magnitude. 
In some cases they must be serious ones. 
The subject, as previously intimated, is an 
extremely difficult one to deal with, but at 
the same time it is not wholly beyond the 
reach of experiment and study. It is a 
simple physical matter and is governed by the 
same laws as prevaileverywhere. The rate of 
cooling must depend largely upon the 
umount of the piece that is exposed to the 
iir, In a large massive piece most of it is 





inside. In the same weight of sheet iron 
most of it is outside, and it would be expect- 
ed, accordingly, that a pound of sheet iron 
would cool more rapidly than a pound ball 
of iron, an expectation which experience 
confirms. Of course, any experiments made 
in this direction would have to be rather 
rough ones, but I think it would be very 
interesting if some one would make some 
experiments on the rate of cooling of vari- 
ous-shaped pieces. For instance, a num- 
ber of pieces of the same weight might be 
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made of very different shapes, and these 
shapes could be chosen so as to be repre- 
sentative of the most common forms which 
turn up in castings. They could be tried, 
both by themselves and in contact with each 
other. Or, in the particular case of fly- 
wheels, small wheels might be cast and 
the rate of cooling of the different parts 
noted, 

This knowledge might be utilized by 
managing so that the quick cooling parts 
should be held back a little and the slow 





cooling hurried up, by either burying in 
sand or scraping away the sand, according to 
circumstances. This may have been all done 
long ago. If it has I have no doubt we 
shall hear of it, and as for the general facts 
as I have stated them they are, of course, fa- 
miliar to all who have had anything to do 
with castings. 

But the real question is, it seems to me, 
is this the real difficulty? We know that 
we must count on internally strained wheels, 
so we allow a large factor of safety which is 
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really nothing but a few hundred per cent. 
added to cover up what we do not know. 
My own belief is that fly-wheels are, in the 
main, designed on correct and sound princi- 
ples now, and that they are generally run 
within reasonable limits of rim speed. This 
is not altogether ungrounded opinion. It is 
a matter which I have been watching for 
two or three years and on which I have 
made many direct observations. Moreover, 
I believe it is a very rare thing for a fly- 
wheel to burst except under circumstances 


where the speed of the engine was accident- 
ally accelerated. If it be said that wheels 
should be made strong enough to stand 
emergencies the answer is that it is impossi- 
ble so long as we use cast-iron to make our 
wheel. We can rely on a certain tensile 
strength and no more and, as I have pointed 
out in a previous paper, it makes no differ- 
ence how much iron you put in the rim. 
Every pound adds just as much to the 
strain as it adds in holding power. More 
strength is practically out of the question. 
If the whole subject of casting large wheels 
were made the subject of exhaustive study 
and experiment, and if some way could be 
found of making cast iron stronger without 
spoiling it in other ways, and if great care 
were taken to avoid strains on cooling, we 
might gain a little but it would be inade- 
quate. 

As instances of fly-wheel accidents, which 
I believe to be pretty fair averages, I will 
instance three cases taken from my notes: 

The first was in a town not far from Bos- 
ton where the fly-wheel of an engine driv- 
ing dynamos through a countershaft burst 
with disastrous effect. A fire in the wire 
tower caused a short circuit. The sudden 
strain on the main belt caused it to flap. 
The engine faced away from the dynamos, 
so that the belt passed backward near the 
governor balls. In one of its mighty flaps 
it struck the governor and broke it. Asa 
natural result the engine speeded up and 
the fly-wheel burst within a very few sec- 
onds. In the second case, which was in a 
Western town, a wheel 12 feet in diameter 
and 25 inches face burst. The engine was 
driving a roll train and the governor belt 
came off. Before anything could be done 
there was the inevitable explosion. In the 
third case the massive thirty-foot balance 
wheel of a rolling-mill engine burst under 
the same circumstances, The governor belt 
came off and the engine ran away. I cannot 
find in all my notes nor do I remember see- 
ing any account of a fly-wheel bursting un- 
der the ordinary running conditions. In 
some cases engines are undoubtedly running 
too fast. I know some where the speed of 
rim is as high as 110 feet per second, which 
is rather faster than is prudent, but in most 
cases the speed is not excessive. 

Built up fly-wheels are undoubtedly bet- 
ter than those cast whole or in halves, in that 
they are freer from internal strain, and when 
their detail is good they must be considered 
as a distinct advance in engineering con- 
structive art, but they are cast-iron, and as 
such will stand no trifling, and I do not see 
that they can be assigned any higher rim 
velocity than the ordinary form; nor are 
they proof against such accidents as I 
have instanced. In fact it is worth notic- 
ing that some of the most conspicuous fly- 
wheel accidents of recent times have been 
indulged in by built-up wheels constructed 
by no less a firm than the Corliss Steam 
Engine Co., all of which means, as I have 
said before, that so long as we make cast- 
iron wheels we are bound to have a wheel 
explosion whenever the engine speeds up 
much beyond its normal speed. 

Now the best place for the ounce of pre- 
vention would be in safety devices by which 
if any accident occurs, tending to cause 
speeding up, the throttle shall be closed. I 
saw such a device on one large rolling mill 
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engine about eight years ago. Perhaps 
they are more common now. I have not 
had much opportunity to see. In ordinary 
establishments they certainly are not com- 
mon. I know that many engines have their 
governors so adjusted or so constructed 
that in such a case the engine shall stop; 
but in many cases there is no provision for 
such a thing as the breaking of a governor 
belt or of the governor itself. The device I 
saw was independent of the regular gover- 
nor and consisted of an independent throttle 
operated by a weighted lever which I be- 
lieve was connected by a wire with the reg- 
ular governor—not the best arrangement by 
any means. I have no sketch to refer to 
and do not remember the details. Such a 
device well designed ought to be just as 
much a part of every engine (particularly 
those which carry large fly-wheels) as the 
safety valve is of every boiler, and it ought 
to be kept operative and in order with the 
same care. When this is done we shall 
hear of fewer fly-wheel accidents. So long 
as it is not done they will probably turn up 
with the same regularity that they have of 
late years. 

Much has been written about various 
strains in fly-wheels and attempt has been 
made to show that in some cases these strains 
were responsible for the break. Unques- 
tionably when a wheel gets ready to explode 
it will break where it is the weakest, and it 
is fortunately true that most things which 
burst have some weak point. For instance, 
I once had occasion to be thankful that a 
glass tube, containing. a certain antic sub- 
stance, and which exploded within a foot of 
my face, wasnotably weaker at the other end 
than at the end toward me, but interesting 
as such studies may be from a theoretical 
point of view, I question whether they are 
competent witnesses when the question why 
fly-wheels explode is on the docket. Some- 
times it has apparently been the case that 
the iron was of bad quality. Whenever 
this can be shown beyond doubt it is, of 
course, worth noticing, but conclusions as 
to the quality of cast-iron, as shown by the 
fracture of a casting, are to be taken with 
numerous grains of salt. 

In a recent note the fly-wheel accident 
was set over against the boiler explosion 
andthe statement was made by your corre- 
spondent that if the fly - wheel problem 
should be taken up in the same way that 
the boiler problem has been, there would be 
fewer such accidents. There is a certain 
parallelism between the two cases, but the 
fly-wheel is much the simpler one. In spite 
of all that can be said about the influence of 
mysterious internal strains and hidden 
causes the trouble generally is that the en- 
gine runs away, and this is the place to put 
the remedy. 

————__- ae —___——_ 
The Catenary, the Parabola 
Cirele. 


By FrepERrIc R. HONEy. 


and the 


The catenary is the curve assumed by 
a perfectly flexible cord a } c, Fig. 1, when 
its ends are fastened at two points a and ¢, 
the weight of a unit length being constant. 

Since the draftsman is sometimes re- 
quired to draw this curve, I propose to 
indicate a simple method which, within cer- 
tain limits, is accurate enough for practica) 
purposes, 

I will begin by explaining the construc- 
tion of the catenary, in order that we may 
have an opportunity of comparing the ap- 
proximation to the true curve. 

The derivation of the equation of the 
catenary is explained in the higher me- 
chanics*, 


[ ate °% | in which ¢ 
is the base of the Naperian or hyperbolic 
system of logarithms. 

Jo Plot the Catenary.—Lt o, Fig. 2, be 
the origin of co-ordinates. Assigning to a 
any value as 3, the equation becomes, 


8 x ae 
v=e[et+. | 


*See Bowser’s Analytic Mechanics, p 221, et seq. 


a 
It is ¥= 2 


AMERICAN 


To find the lowest point of the curve, 


3 0 -0 
Putz@z=0..¥ = a [: +e | 
3 4 


II 
v9) 
— 
— 
— 
—— 
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Then pute = 1,9 = 2 


3] f 
= 9 [1-896 + 0.717) = 3.17 
3 [5 -3 
Pitigi= 2e oy =" |. + ¢ | 
3 r 7 
a 1.948 + 0.513] = 3.69. 








Put 2 = 8, 4,5, etc., etc., and find the cor- 
responding values of y. For each value of 
y we obtain two symmetrical points, as for 
example, o and o!. 
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to the catenary, that in practice the former 
may be accepted as a representation of the 
true curve. The broken line represents the 
parabola in each case corresponding to the 
catenary having the vertex and two points 
a and } in common with it; and it will be 
observed that for a = 6,a = 7anda = 8, 
the parabola apparently coincides with the 
catenary. If the drawing be made on a 
larger scale a slight divergence between the 
curves will be discovered. For a = 4 and 
a = 5 the deviation isnot very great; and 
the draftsman may plot a parabola as a 
guide, being careful todraw the curve as 
indicated in the figure. Fora = 2anda = 
3 the deviation is greater ; but even in each 
of these cases the expert draftsman, with 
Fig. 3 as a model, will have little difficulty 
in drawing the catenary approximately with 
the aid of the parabola which accompa- 
nies it. 

The broken and dotted line represents in 
each case an arc of a circle passing through 
the vertex and the extremities of the curve, 
the center being on the axis. We see that 
the circle deviates from the catenary far 
more than the parabola. An arc of a circle 
may, however, be drawn within narrow 
limits, which the draftsman will readily 
determine by an inspection of the figure. In 
the drawing the parabola, the catenary and 
the circle apparently coincide within the 
limit a = 6. If the drawing be made on a 
larger scale the deviation will, of course, 
be detected. 

We have seen that the work in plotting a 
catenary occupies considerable time; and 
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Fig. 3 


In this way by making @ successively 
equal to 2, 3, 4, 5, 6, 7 and 8, the curves of 
Fig. 2 were plotted. 

In each case we find that the distance 
from the origin to the lowest point of the 
curve is equal to a, for putting z = 0, the 
general equation becomes, 

[: co i| — a. 


a 0 -0 a 
y="F | ¢+tel = 9 


In Fig. 3 I have arranged the curves in 
such a way that the points having the same 
abscissa (x = 4) are brought together. This 
figure affords an illustration of seven cords 
of different length suspended from the 
common points a and bd, My object in 
drawing so many curves is to indicate to 
the draftsman the limits within which an 
approximation may be made. Within cer- 
tain limits the parabola approaches so nearly 


that it would be entirely out of the question 
to draw the curve in this way in practice ; 
whereas the construction of a parabola is 
very simple. 

TO PLOT A PARABOLA.* 

Let the vertex a and the two points } and 
b’, Fig. 4, be given. Complete the rectangle 
beec’h’, To draw one-half of the curve, 
divide a ¢ and 4 c into any number of equal 
parts—the same number in each case. From 
1, 2and3 on ac draw lines parallel to ¢ d. 
Join @ with each of the points 1, 2 and 3 on 
be, The curve is traced through the points 
of intersection as illustrated, and the other 
half of the parabola is constructed in pre- 
cisely the same manner. 

* A similar method of plotting all the conic 
sections, includingthe circle, the ellipse, and the 


hyperbola, is explained in Warren's * Stone Cut- 
ting,” p. 14, et seq. 
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The most general form \ hich thet prob- 
lem can assume is: Jo draw a catenary 
when the extremities of the cord are not. on 
the same level. 

Let a and d, Fig. 5, be the extremities of 
the curve, the lowest point of which must 
be on the level indicated by the line de. 
Assuming that a parabola will represent 
the catenary, the problem is resolved into 
drawing a parabola through the points’ 
and }, and tangent to de. 

In order to determine the position of c, 
we proceed as follows: The equation of 
the parabola is 7? = a y. In Fig. 5 the 
ordinate e} is four times the length of_d a 

Calling the abscissa c e = 2,, 
Calling the ordinate ed = y;,, 
Calling the abscissa c d = 2g, 
Calling the ordinate d a = yy. 
We may write the equations : 


B=ay; (1) 
T= AY, (2) 
Divide Equation (1) by (2) and we have 
Sw 2 we & 
a3 Ya 


Extract the square root of both sides of 
this equation, 
“1. oe 
vs 

From this we see that the line d e must be 
divided into three equal parts in order to 
locate ¢, 7. ¢., in order that we may have the 
proportion : 

C6 (= &)):: 6d C= Fe) 2 SS A 

Having found c, which is the vertex of 
the parabola, the part of the curve ca’ dis 
constructed in precisely the same way as a/, 
in Fig. 4. The remainder of the curve ¢ a is 
drawn in the same manner as the corre- 
sponding part of the curve in Fig. 4, the 
partsca andca’ being symmetrical with 
respect tocc’, 

——_-g>e___—_ 
Mechanically Propelled Lifeboats. 





It may be remembered that about two 
years ago the National Lifeboat Institution 
placed on trial at Harwich the first mechanic- 
ally-propelled boat intended for life-saving 
purposes. This vessel, named ‘the<‘Duke 
of Northumberland,” was constructed bY 
Messrs. R. and H. Green, the widely-known 
shipbuilders of Blackwall, and engined by 
Messrs. Thornycroft, of Chiswick. She is 
50 feet long, 12-foot beam, and her loaded 
displacement at 8 feet 6 inches draught is 
23 tons. Her propelling machinery consists 
of a horizontal compound surface condens- 
ing engine of about 170 horse-power, driv- 
ing a nearly horizontal turbine of 80 inches 
in diameter, which delivers its water through 
two outlets in the sides of the boat, and 
draws its supply through a vertical scoop- 
shaped inlet amidships. The boiler is one 
of Mr. Thornycroft’s patent water-tube ty pe 
with a heating surface of 606 square feet, 
and grate surface of 84 square feet. This 
boat, after going through an exhaustive se- 
ries of trials, making during one of them 
the passage from Harwich to Holyhead, a 
distance of 1,000 miles, without the least 
mishap, was eventually placed on the sta- 
tion at Harwich, and has since done excel- 
lent service in the saving of many lives and 
much valuable property. The success at- 
tained suggested the construction of two 
other boats by Messrs. Green, one for the 
Royal National Lifeboat Institution, and 
the other for the Lifeboat Institution’ of 
South Holland. These vessels have the fol- 
lowing principal dimensions: Length, 53 
feet; beam, 16 feet; depth, 54 feet, and their 
loaded displacement is 30 tons, giving them 
a draught of 3 feet 3 inches, at which they 
will carry from 30 to 40 passengers, 4 tons 
of coal in the bunkers, and half a ton of 
fresh water in their reserve tanks. The first 
of them—or that intended for the Royal Na- 
tional Lifeboat Institution—launched some 
months ago, is nearly ready for her officia} 
trial; the second—that for the kindred 
institution in South Holland—was launched 
on Friday of last week. Instead of propul- 
sion being dependent, as in the case of the 
‘‘Duke of Northumberland,” upon one tur- 
bine and inlet to feed it, the new vessel is 
fitted with two vertical centrifugal pumps 
placed on the starboard and port sides, 
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driven direct from the crank-shaft—to which 
they are coupled and co axial—of an in- 
clined compound direct-action engine of 200 
horse-power. For forward and backward 
motion, go-ahead and go-astern, outlets—the 
former in the bottom and the latter in the 
sides of the vessel—are connected by pipes to 
each of the pumps, and to give a lateral 
propulsion to the boat a special side outlet 
has beenarranged— which has been patented 
py Mr. J. F. Green both in England and 
abroad—the advantage of which when 
maneuvering round a wreck is considered 
invaluable, as the water can be discharged 
through the outlet nearest the 
wreck, and thus act as a buffer 
or fender in keeping the boat 
and the wreck from colliding, 
and assisting it by sideways 
propulsion in getting clear 
away when desirable. The 
buoyancy of the new vessel 
has been very carefully con- 
sidered, and to add to her 
safety she is divided into no 
less than 13 water-tight com- 
partments, but should one of 
these be stove in provision is 
made to connect it with the 
centrifugal pump inlets in such 
a way that the inflow of water 
would be utilized for the boat’s 
propulsion, The boiler for sup- 
plying steam to the compound 
engine of the vessel is of the 
water-tube type, and _ will, 
together with the whole of the 
propelling machinery, be fitted 
by Messrs. John Penn & Sons, 
of Greenwich. Itis expected that the official 
trial of the first of the improved type of 
steam lifeboats will shortly take place.— 
Engineering. 
ee eee 


Mr. Edward J. Willis, whose articles in 
the AMERICAN Macuinist in relation to the 
performance of steam engine indicators 
under different conditions have attracted 
wide attention, has accepted the position of 
General Manager of the Talbott Machine 
Works, of Richmond, Va. These works 
have been recently reorganized, and are 
to be operated by a stock company. 





me | 


Some New Emery Wheels. 





The illustrations presented herewith will 
serve to give an idea of two new features 
applied to emery wheel manufacture, by 
the Safety Emery Wheel Co., Springfield, 
Ohio, The first of these isa device designed 
to enable wheels to be run at a speed which 
will give them their highest efficiency, and 
yet provide a safeguard against bursting. 
This is accomplished by making the sides 
of the wheel convex, as shown in the sec- 
tion, and providing safety collars which are 
correspondingly formed, both sides of the 
wheel and all parts of the collars being 
turned true, and of such form that when 
tightened upon the arbor, slightly heavier 
pressure is secured between collars and 
wheel at the outer edge of the collars than 
elsewhere, thus insuring that even should 
the wheel burst in service—which is claimed 
to be almost an impossibility—the pieces 
cannot fly, but are held securely by the 
collars. To test this matter a wheel made 
in this form, 18” diameter, 2} face, was 
broken in three pieces, then mounted upon 
an arbor, and run at a speed of 10,000 revo- 
lutions (about nine times the usual emery 
wheel speed), and none of the pieces flew 
out of place. 

The makers of this wheel, who are ex- 
perienced emery wheel men, claim that the 
efliciency of an emery wheel is increased by 
running it at high speed, or, as they put it, 
& wheel will do more grinding in two revo- 
lutions than in one revolution, and that it 
is therefore usually desirable to run them at 
the highest safe speed; a limit, which by 
this device is raised materially above the 
Standard of 5,000 to 5,500 feet peripheral 
Speed per minute, with yet greater safety. 

From two to three different sized pairs of 
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collars are used with each wheel, the larger 
ones being used when the wheel is new, and 
the smaller ones as it wears down, thus 
keeping the outer diameter of the collars 
near the periphery of the wheel at all times. 

Where for any reason it is necessary that 
one side of the wheel should be flat, they 
can be so made. 

One of the safety collars has two pins 
which engage with holes drilled in the fast 
collar of the spindle for that purpose, there 
being extra holes in the safety collar to 
serve as a template in drilling for the pins. 
Collars are made of drop-forged steel. 


SomME NEw 

The second illustration is of a wheel com- 
posed of equal sections of emery and cor- 
undum. 

It has been found that for many purposes 
a wheel which is scored deeply across the 
face is greatly improved in cutting quali- 
ties, cutting faster and with much 
liability to glaze and heat the work. This 
wheel, composed of alternate sections of 
emery and corundum seems to attain the 
same end without the objectionable features, 
the corundum being more brittle and giv 
ing what is virtually a softer section with 
the same mixture of ‘‘ bond.” Without at 


less 


EMERY 


MACHINIST 


The plating is to be done in sections by 
means Of a bath contained in a rectangular 
box opened at one side and fitted water- 
tight to the skin of the ship. It is said that 
the joints of these sections can be united so 
perfectly by the electro-plating process that 
the whole coating of the vessel becomes an 
unbroken metallic sheet. It is claimed that 
experiments have shown that the copper can 
be deposited perfectly over the hull, and 
that it will cling with such tenacity to the 
steel as to make itsremovalimpossible with- 
out destroying it. 
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A Rule for Laying out Driver Brakes 
of the Cam or “Spread” Variety. 





By Witui1aAmM H. Forp. 





(All Rights Reserved.) 

Lay out wheels and frame as shown in 
diagram, Y NX being the vertical center line 
between the wheels. Draw brake head in 
position with face of shoe described from a 
center 14 inches below that of wheel center. 
It is perhaps unnecessary to say that the 
radius of shoe should be the same as the 
radius of wheel tread. Dropping the center 
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this time attempting to theorize upon this, 
it is sufficient to say that trial has seemed to 
prove the advantage of this plan for certain 
kinds of grinding which includes cylindric- 
al grinding (internal and external), and for 
surface grinding with regular surface grind- 
ing machines, they have been shown to 
possess exceptional value. 
Si 

Instead of sheathing the hulls of iron and 
steel vessels it is proposed to put a copper 
coating on the hulls by means of electricity. 
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BRAKES. 


as above will allow the proper slack SS for 
almost every design of locomotive used in 
this country, and for every height of shoe 
above the track. 

Any fixed distance, as is usually given 
for slack, say, 4 inch between shoe and 
wheel, is arbitrary, and may cause trouble 
if the shoes are hung low down as is abso- 
lutely necessary in some cases. 

As to the proportion of power to weight 
on drivers, the great difference of opinion 
of the ‘‘many men of many minds,” will 
determine that. Having so determined, 
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divide the amount by four to get the press- 
ure upon one shoe at B. Then having pro- 
portioned the lever 4 BC at convenience, 
determine the horizontal force required at 
C by multiplying force at B by distance 
A Band dividing by distance A C. 

With A as center and A B and A Cas 
radii, draw the arcs B B, and ('C,. The 
lengths of these arcs to be such as the lever 
would swing to-allow a maximum wear of 
shoe and tire, including the slack BB, ; 
CC, being the swing due to the slack at 
the lower end of the lever. 

Bisect the horizontal distance between C, 
and 0, by the line d ¢. Next 
multiply power of the cylinder 
by the distance between C, 
and line Y minus one-half the 
distance between centers of 
crosshead, and divide by twice 
the force on (. Set off this 
distance vertically above (, on 
line de at e. Draw e f hori- 
zontal. With center in e and 
e f as radius, draw are f g. 
With (, e as radius and @ as 
center, draw arc ¢ k&. From 7 
draw a horizontal cutting arc 
Jging. With C, g as radius 
and C as center, cut X X in / 
which is the point of contact 
of cam heels in released posi- 
tion. 

With / as center and any 
convenient radius, usually 3 
inches (distance from bottom 
or heel of cam to center of link 
pine), draw are m n, and from 
C tangent to this arc, draw Cp. 

With radius e f and center in / cut arc 
¢ Ain & This point / is the center of 
curve / 7 for face of cam in position of re- 
lease, 

The center of link pin o is to be on line 
(' p at a convenient distance from face of 
cam, usually 1} inches. This rule does not 
give a constant force upon the shoes for 
all positions and extensions of the cams, for 
it is an impossibility to design a curve that 
will do so. However, it will give an ap- 
proximation within 10 per cent. of the de- 
sired force. In most cases it will be found 
to come within 5 per cent. 

SS oe 
Increased Use of Gas Engines in @er- 
many. 





One of the principal economies introduced 
of recent years into Germany is the substitu- 
tion of gas for steam engines in the smaller 
kinds of manufactures, where the motive 
power required does not exceed from 75 to 
100 horse-power. At the Frankfort Exhibi- 
tion of 1891 most of the dynamos were 
driven by gas and caloric engines, the dis- 
play of which to the general public was 
almost as varied and interesting as that of 
the electrical apparatus to which they were 
attached. There were in use at that time 
throughout Germany about 18,000 gas en- 
gines, with an aggregate motive force of 
60,000 horse-power. Since then the gradual 
cheapening of the cost of gas, and the rapid 
extension of electric lighting and electroly- 
sis, have increased very speedily the use 
of gas engines, the economy and effective- 
ness of which were proved at the Frankfort 
Exhibition, and it may be fairly inferred 
that the number of gas engines in use 
throughout Germany is between 24,000 and 
25,000. The progress made in improving 
both gas engines and their economical use is 
remarkable. The first gas engines, ex- 
hibited and used experimentally about 1868, 
were fatally extravagant. The Lenoir en- 
gine, which was the best model known to 
Germany, used 1,235 cubic feet of gas per 
horse-power per hour, whereas the engines 
now in use consume only 28 cubic feet 
per horse-power per hour in small sizes, and 
23% cubic feet in large sizes; so that 21} 
cubic feet of gas per hour is sufficient for 
an incandescent lamp of 16 candle-power, 
and this proportion is said to have been 
reduced in large plants which employ en- 
gines of 500 horse-power and upwards to 
173 cubic feet of gas per horse-power per 


hour. The United States Consul-Genera]l at 
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Frankfort, in giving a tabular statement of 
the cost of gas in twenty-four principal 
German cities, observes: ‘‘ How economi- 
cal such a motive power must be for all 
the smaller forms of manufacture, and 
especially for electric lighting by isolated 
plants, is apparent, the cost of gas ranging 
from 3s. 114d. at Bochum to 6s, at Altona, 
Bremen and Mayence, and averaging 5s. per 
1,000 cubic feet. In Frankfort, where the 
price is 4s. 54d. per 1,000 cubic feet, there 
are two companies, one English and the 
other German, with parallel mains under all 
the principal streets, who supply gas of 
uniformly excellent quality. When it is con- 
sidered that coal for the manufacture of gas 
in Frankfort is brought from England and 
the Ruhr district of Westphalia, it will be 
apparent that for two rival companies to 
prosper in a city containing 180,000 inhabit- 
ants by selling gas at 4s. 53d. per 1,000 
cubic feet, there must be both good manage- 
ment and the employment of the most im- 
proved methods. Thecheapnessof gasevery- 
where in Germany is the direct result of the 
care and skill with which the residual prod- 
ucts of coal distillation, ammonia, tar, 
etc., are saved and utilized.” — The Hugineer 
(London). 
— | 
Compound Air Compression and Inter- 
cooling. 
By Frank RICHARDS. 

In the AMERICAN Macninist, December 
4th, I exhibited some indicator cards from 
a pair of tandem connected, single acting 
_ compound air cylinders compressing air to 

70 pounds gauge, and I called attention to 
the unequal apportionment of the net resist- 
ance to the alternate strokes. At 70 pounds 
pressure it appeared that there was about 
two and one-half times as much work upon 
one stroke as upon the other. I venture to 
reproduce a pair of those cards here to 
show graphically how the net resistance is 
distributed throughout each stroke. When 
the compressor is in operation the near sides 
of both pistons are always exposed to the 
atmospheric pressure. The compressing 
side of the larger piston is exposed to the 
atmospheric pressure, or nearly so, during 
its intake stroke. The working side of the 
smaller piston is never exposed to the 
atmospheric pressure. During the intake 
stroke of the smaller piston it is subject to 
the pressure due to the compression in the 
larger cylinder. As both of the pistons are 
upon one rod, whatever pressure there may 
be upon the smaller piston when the larger 
piston is doing its work is just so much 
help for the larger piston, and consequently 
cbhde, Fig. 2, is to be decucted from the 
total area of diagram A. In Fig. 3 the area 
cb de, representing this reacting pressure, 
has been reduced to the scale corresponding 
to the size of the cylinder and superimposed 
upon diagram A. It will be seen that until 
the point ¢ is reached the steam cylinder, 
or whatever motor is employed, has ‘less 
than nothing” to do, and if the compressor 
were running slowly it would be apt to give 
a perceptible jump ahead when it went over 
the center. In Fig. 4 the two diagrams 
have been combined into a single figure 
with A PB as the line of no resistance. This 
it will be remembered represents the dis- 
tribution of the 


resistance for 


the com- 
pression stroke of the larger piston. Fig. 5 
represents the resistance for the return 


stroke, which is the delivery stroke of 
the smaller piston. This diagram is the 
same asaidc, Fig. 2, but drawn to the 
scale of the larger cylinder. It has aiso 
for convenience been reversed. If the com 
pressor were delivering the air at 35 pounds 
pressure, instead of at 70 pounds, the upper 
line of the diagram would approximately 
follow the dotted line } a, 

As Figs. 4 and 5 represent the resistance 
for the alternate strokes of single acting 
cylinders, we may combine them, as is 
done in Fig. 6, and we then have the 
diagram for either stroke of tandem double- 
acting cylinders of the same sizes. This, 
of course, represents double the compression 
capacity of the single-acting cylinders. 
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Fig. 7 is a diagram of a double-acting, 
single compression cylinder of the same 
“apacity, the assumed compression line 
being the mean of the adiabatic and the 
isothermalcurves. The mean effective press- 
ure of Fig. 7 is somewhat less than that 
of Fig. 6. This might have been expected 
because in the cylinders from which Fig. 6 
was evolved the full benefits of water jacket- 
ing were not employed, the cylinder heads, 
for instance, not being jacketed. 

We know tolerably well the importance 
of employing all available means of cooling 
the air while undergoing compression, and 
this may be a good time to look a little into 
the operation of a cooler, or, as it is com- 
monly called, an ‘‘intercooler,” placed be- 
tween the cylinders of a tandem compound 
air compressor. It is assumed and asserted 
that by the use of the intercooler a complete 
cooling of the air, and of all the air, com 
pressed by the first cylinder is effected be- 
fore it is subjected to the second and final 
compression and delivery. I regret that I 
am not now able to present indicator cards 


_ 
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CoMPOUND AIR COMPRESSION. 


from a compressor of this type. I cannot 
learn that any actual cards from an American 
double acting tandem compound compressor 
with an intercooler have been published. 
For the satisfaction of my personal curios- 
ity—I have no interest in any of the rival 
compressors—I am thinking of advertising 
for a set of steam and air cards from one 
of these compressors. 

At the beginning of the operation of 
compression in a compressor of this type, 
remembering, as I have remarked else 
where, that the function of the first cylinder 
is entirely one of compression, and that if 
either cylinder is to be called distinctively 
the ‘‘compressing” cylinder, it should be 
the first one rather than the second, the 
body of air to be acted upon by the first 
piston consists at the beginning of any 
stroke of the entire contents of the first 
cylinder and also of the air contained in the 
intercooler at the time and in the passages 
connecting the cooler with each cylinder. 
As the compressing piston advances in the 
first cylinder the total compression chamber 
at any time after the beginning of the stroke 
consists at that time of the remaining por- 
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tion of the first cylinder still untraversed 
by its piston, of the intercooler and con- 
necting passages as before, and of that por- 
tion of the second cylinder that has been 
vacated by its retreating piston. The actual 
situation is not quite as simple as our state- 
ment of it here, as we can see a little later. 
In standard compressors of the type that 
we are considering the piston areas and con- 
sequently the cubical capacity of the cylin- 
ders usually bear to each other about the 
ratio10:4. Now, representing the capacity 
of the first cylinder by 10, that of the 
passage connecting it with the cooler by 2, 
of the cooler itself by 2, of the passage to 
the second cylinder by 2, and the total 
sapacity of the second cylinder by 4, we 
may be able to see what the intercooler has 
to operate upon at any given time, and 
what chance it has to completely cool all 
the air. I assume, of course, that the cooler 
does thoroughly cool all the air that passes 
through it and at the pressure at which it 
passes through. I see no reason why it 
should not be made efficient in this respect. 

The operation at successive stages of the 
compression stroke is as follows: At the 
beginning of the stroke the body of air 
to be compressed is represented by 16, com- 
prised like this: The contents of first 
cylinder 10, passage to cooler 2, cooler itself 
2, and the passage from the cooler to the 
second cylinder 2. Of this volume of air 
only 10 parts, the contents of the first cylin- 
der, is ‘‘free air.” The remainder, the con- 
tents of the cooler and the connecting pas- 
sages, having been compressed upon the 
previous stroke to the pressure at which the 
air is finally delivered in the second cylinder, 
and at the end of the stroke having been 
shut off by itself apart from either cylinder, 
stands now at a pressure somewhat above 
25 pounds gauge. As the stroke goes on, 
and the piston of the second cylinder recedes, 
this air in the cooler and passages begins to 
re expand, and to flow into the second cylin- 
der, and the pressure of this air conse- 
quently falls. At the same time compression 
is going on without cooling in the first 
cylinder. The total free air contents of the 
first cylinder are compressed independently 
until the middle of the stroke is reached, or 
a little beyond that, and a pressure of about 
20 pounds without any of the cooling and 
power saving effects of the intercooler being 
felt upon it. Practically none of the air of 
any compression stroke: flows through the 
cooler until after the middle of that stroke 
is reached. Assuming that the pressures in 
the compressing cylinder and in the cooler 
and passages become equal when the middle 
of the stroke is reached, and that at that point 
the piston of the first cylinder begins to act 
upon the whole body of air at once, the air 
under compression will then be: Contents of 
first cylinder 5, of passage to cooler 2, of 
cooler 2, of passage to second cylinder 2, 
and contents of second cylinder 2, total 13, 
and of this ;4; = .307 has already passed the 
cooler and can be no more cooled by it, and 
fg = .5388 has not yet reached the cooler 
and has been compressed thus far without 
any cooling effect whatever from it. At 
three-quarter stroke the body of air under 
compression will be distributed as follows: 
Remaining contents of first cylinder 2.5, 
passage to cooler 2, cooler 2, passage to 
second cylinder 2, and contents of second 


cylinder 8, total 11.5, and of this body a5 

vo 
= .484 has already passed the cooler and 
cannot be further affected by it, and * 

ov 
= .89 has not yet reached the cooler, and has 
not been cooled at all byit. When the end of 
the stroke is reached the air is distributed 
like this: First cylinder 0, passage 2, cooler 
2, passage 2, second cylinder 4, total 10, 
and of this , = .2 has not yet reached the 
cooler and has undergone the whole com- 
pression from atmospheric pressure without 
cooling and all the contents of the second 


cylinder have been compressed and heated 


more or less after passing the cooler. 

The intercooler applied in this way would 
seem to be-a rather crude and not very 
efficient device ; and when confidence in the 
virtues of the intercooler leads to the dis 
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carding of the most valuable feature of 
water jacketing, the jacketing of the 
cylinder heads, and when, for the same 
work of compression, two cylinders are 
used instead of one, with the consequent 
increase of friction in the machine, and with 
the increased friction also of the air past a 
double set of valves and through longer 
and more tortuous passages, it would surely 
seem to require a voluminous argument to 
show in the system any superiority over 
the single cylinder, water jacketed com- 
pressor. A set of indicator cards would be 
the convincing argument. 
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To Construct a Heptagon. 


By S. H. BuUNNELL. 

To inscribe in a circle of radius OAa 
heptagon, with a vertex at A. 

On A O as a diameter draw a circle. 
From O, with O C, the radius of the circle 
O B A, asa radius, describe an arc cutting 
O BA in B. From A as acenter, with 
radius A B, describe an arc cutting the 
large circle at D, and A D is a side of the 
required heptagon, which may be completed 
by laying off A D six more times on the 
circumference. 
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To determine the accuracy of this con- 
struction, the angle D O A may be calcu- 
lated by trigonometry. O 3 A is a right- 
angled triangle, being inscribed in a semi- 
circle. O BC is an equilateral triangle by 
construction, therefore the angle B O A con- 
tains 60 degrees, and the angle B A O = 90 
—<BOA=80. Line AB=OA coe. 
30° = .866 x O A, and considering O A as 
unity A B= .866. By solving the triangle 
O D A, two of whose sides are unity, and 
the third .866, the angle at O is found to be 
51° 20’. 

The central angle of a heptagon is } x 
360°, or 51° 26’ nearly. The error is thus 
6 minutes in 51° 26’, or 1 in 518, slightly less 
than .002. 

By using a 30° triangle with which to 
draw the line A B, producing A B till it 
meets the large circle, and taking half of 
this line as the side of the heptagon, the 
construction is much simplified. 

This method was discovered by Mr. A. L. 
Davison, valve designer of the Holly Man 
ufacturing Company, of Lockport, N. Y., 
and so far as. he knows, has never been 
described in print. Its simplicity and prac 
tical accuracy commend it for drafting pur- 
poses. 

a eee 


Explosion of a Water Tube. 

One of the tubes of a water-tube boiler 
exploded in England recently, by which one 
person—the only one near the scene of the 
accident—lost his life. The matter ismainly 
of interest to engineers and boiler users 
because of the very plain reason for the 
accident. Of course, generally speaking, 
an explosion in a water-tube boiler is not so 
likely to be attended with disastrous conse 
quences as in the instance of most other 
types of boilers, but in this instance the 
giving way of a4-inch tube was a serious 
enough matter to cause loss of life. The 
fact is that the talk about absence of dange! 
in the case of the giving way of a section 
of a water tube boiler should have no in 
fluence in the way of relaxation of vigilance 
on the part of those having such boilers in 
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charge, and none in the way of determining 
the kind of men employed to attend to them. 
Whether this accident was or was not due 
in any way to a false sense of security on 
the part of the engineer, we do not know. 
[owever, the tube gave way because it was 
permitted to become so incrusted with scale 
as to be burnt and weakened. At the in- 
vestigation it was plainly brought out that 
there had been plenty of warning from 
tubes having previously failed, but without 
jisastrous results. 
it being shown that the engineer did not 
cive much attention to keeping the tubes 
clean, the only inference is that he was in 
competent, through carelessness it would ap- 
At any rate this is one more illustra- 
tion of the necessity of having good men in 
charge of any type of boiler. In a 
like this it is not only the owners of the 
who suffer from an incompetent 


This being the case, and 


ye r 


case 


boilers 
engineer, but the boiler gets discredit in 
a way that is very likely to work injury to 
1 Every one, including 
the public, is interested in having boilers in 


its manufacturers. 


charge of competent men. 
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LETTERS FROM PRACTICAL MEN. 
A Hack-saw Lubricant, 
Editor American Machinist : 

I was sawing off some Norway iron and 
cast-steel one day not long ago, and as the 
saw went hard and cut slow my elbows got 
That set thinking, and the 
outcome was I learned something new to 
me, although it may be old to others. Com- 
mon oil will make it go easy, but slow in 
cutting ; this we all know; but my eye fell 
on some chain grease that I made last sum- 
mer of two parts tallow, one part graphite. 
I rubbed some of this on the sides of the 


tired. me to 


hack saw, and wasn’t I surprised to sce the 
chips roll out? Try it, fellow workmen, 
and you will be good for many more years, 
and the saw for many more jobs. 
Worcester, Mass. | ee! haa BP 


About Millimg—A Rotary Planer, 
Editor American Machinist : 

There is a difference between 
the cutting action of axial and face cut 
ters, and the difference I think would be — 
still greater if the face cutter principle | 
used to its greatest advantaze. 


great 


was 
Axial cutters are on the principle of 
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lathe, and substituted an old plow cutter. 
Perhaps some do not know what a plow 
cutter is. It is made something like a side 
tool, except that the cutting edge js about 
9 inchesin length. The machinist thought it 
was no improvement, but I see people try- 
ing to play a similar joke on themselves in 
trying to do accurate work with a cutter 
of this width. 

In all shops that I know anything of, 
when an accurate flat surface is required, 
the work is planed after milling. 

The milling is of great advantage, as it 
produces about the right shape at once, 
without measuring, and without much at- 
tention. 

Many will speed their milling cutters as 
they would a shaft in the lathe of the same 
This is far from right. What 
damages the lathe tool chiefly is the heat 
generafed at the point of tool, for it is a 
continuous 


diameter 


and no chance to cool off, 
but with the mill there is a great chance for 


eut 


the teeth to cool during the remainder of 
the revolution, and then again, the thick- 
ness of chip has a great deal to do with the 
matter 

Mr. Arnold, in one of your late issues, 
seems to think that the thickness of chip 
does not 


much in lathe work as 


affecting the speed, but it certainly does. 


matter 


I was once considerably surprised to see in 
a machine tool shop men turning machine 
a speed that I thought too fast 
for work one third the diameter. 


spindles at 


In turning these spindles at this high rate 
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forming tools, as used on lathe or planers, 
with the exception that, in the milling 
machine, each tooth strikes something 
of a blow on the work, which, on a 
springy piece, causes it to take hold, 
where, with a forming tool and a contin 
uous chip, the work would be pushed away. 

I believe in milling the grooves in long 
springy taps, a heavy weight could be at- 
tached to the work, and a cutter used with 
few teeth, running at a fair rate of speed, 
so as to do good work without using a sup- 
port underneath, as would be 
without the weight. Just make 
between teeth long enough to 
and work a chance to 
former position before being hit again by 
another tooth. 

Perhaps this is a new ideain milling, but 
I believe a little of this idea worked into 
milling machines, that is, by putting in 
weight for the purpose of resisting this 
knocking tendency by itsinertia, would give 
good results. 

There must be something of this action 
in axial milling, otherwise we could not 
use cutters of near the cutting surface on 
this kind of work. I have seen a gang of 
mills cutting in cast iron about 18 inches in 
width; just imagine a forming tool of that 
width in the heaviest lathe. 

I have heard of milling flat surfaces more 
accurately than by planing until I am tired 
of it. Ihave never seen it done, although I 
have watched milling operations in shops 
Where they at least pretended to be at the 
top of the ladder in milling. 

[ don’t believe it possible, or that it at all 

ks reasonable 


necessary 
the 
allow 


time 
the 


machine recover 


1 saw some apprentices 
at noontime play a joke on an old machin 
ist, They removed the side tool from his 
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of speed, of course, there was very little 
stock removed, perhaps a depth of cut of 
003’ 
sandihs, the object 


at a feed of about four or five thou- 
being to produce a true 
and as smooth as possible, with 
little filing. 


The tool used was carefully stoned, and 


surface, 


would do what appeared to me to be a re- 
markable lot of 
the 
that in roughing out it 


work without dulling, as 
bard, in fact, so hard 
that the 
tools could do with a very slow speed, In 


stock was very 


was all 
milling the thickness of chip taken per 
tooth is very little, so high speed is allow- 
able, 

In Figs. 1 and 2 is shown a part of a ma- 
chine that I call a rotary planer. I suppose 
some would call it a milling machine, but I 
fail to see in what way its action would re- 
semble axial milling. 

The machine altogether would resemble a 
planer. It would, of course, only be useful 
this 
work it should be much more rapid, and do 
fuily as good work as ordinary planers. 
With a cutter head mounted upon the cross- 
rail of a diameter greater than the width of 
work platen, the tools would cut clear across 


on plain surfacing, but on class of 


the platen and should act very much the 
same as lathe or planer tools. 

In the illustration // represents the cutter- 
head, /’the work platen, and A’ the cross- 
rail of machine. The cutter-head // to be 
driven by a pinion # in mesb with an inter- 
nal gear. 

Since drawing this it looks differently to 
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me. I should, I think, to avoid excessive 
friction on the circular V ways, place the 
pinion on the front instead of the side, as is 
shown, also arrange a substantial adjustable 
bearing in the center. This perhaps would 
not be practical with the V-ways, so flat 
Fig. 3 is a sec- 
tion of tool clamp through the line A Bb, 
Fig. 2. 

This kind of aclamp allows of stock for 
the tools to be planed with a good face- 
rake the 
grinding on the end. 


ones would be necessary. 


whole length, so as to only need 


I have no doubt there would be economy 
in grinding the cutters in place by the use 
bolted to the 
platen so as to grind every tooth or tool ex 
actly true. 


of a special grinder work 


Some might think, as there are so many 
more tools cutting than on a planer, that the 
grinding would be an objection. I believe 
a special grinder could be made so as to 
leave the margin in tool grinding farin fa 
vor of the rotary planer, for in this, when 
tools are ground, the man can make a spe 
clalty of it, and so @o it more cheaply than 
time. 
allow of 


one at a Besides, grinding in place 


would without cut- 
ting roads through the work. Usually the 
feed marks of work finished: with a face- 
mill represent the feed per revolution instead 


coarse feeds 


of the feed per tooth, as would be the case 
if the cutter was true. 

Fig. 4 shows avery good plan for face 
The 
cutter at Ais as is usually made with the cut 


mill for use in ordinary machines. 
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ting edge at right angles to the work, but 
a friend of mine says he makes them as at 
4, and finds they work much better. We 
find that lathe planer tools work best 
when set at an angle with the work. 
pose in the this face-mill with the 
cutting face at an angle, the tendency is to 
force the spindle back and take care of its 
‘ backlash” better than where the 
like A. It {is not necessary to have the part 
of tool that the much wider 
than the feed per tooth to do smooth work. 

I wish to call attention to the way solid 
end mills are commonly made with long 
face teeth as in Fig. 6. 


and 
I sup 
case of 


cutter is 


faces work 


Fig. 5 works much 
better and is much more easily sharpened. 

Where the face teeth are made so long 
their inner ends are very shoal and fine, so 
they get easily clogged with chips and are 
difficult to grind, besides are of no earthly 
use, except, perhaps, in going into the work 
like a drill, which, I believe, is not often 
necessary. 

If in Fig. 5 the inner ends of teeth are 
cleared a little there is notrouble in starting 
cuts I believe. A MECHANIC, 


Utilize the Waste Heat of Gas Engines, 
Yditor American Machinist : 

The well-known Otto gas engine has been 
adapted to the use of gasoline which is in 
troduced into the cylinder together with a 
quantity of air. The mixture is exploded 
or ignited by suitable means, 
gasoline 


The use of 
in this way reduces the cost of 
running per 


horse power hour to a very 









low figure comparatively. By the makers 


this is place ! one cent per horse-power hour 
for fuel, 


which is 74° gasoline valued at 


eight cents per gallon. 
But the relative waste is not reduced. 
Why cannot the water jacket of a gas 


engine be made a part of a hot-water heat- 
ing system to warm the engine and other 
Of course the utility of this plan 
depend on the size of engine, of 
room, and the duration of the heating 
Such a heating system is suggested 


rooms? 
would 
engine 
season. 
in the water coolers which are erected some- 
times to prevent undue waste of water by 
gas engines. 

W here the size of the plant would warrant 
the expense, the heat in the waste products 
of combustion might be utilized to increase 
the circulation and consequently the capacity 
of the heating system. G. W. BissELL. 
Ames, lowa. 


Computing Change Gears, 
Hditor American Machinist : 

Allow me to give you an addition relative 
to W. HL. Croker’s article in AMERICAN Ma- 
ciiNtist of November 9, 1893, on screw 
Mr mistaken that the 
example he sets on a Barnes’ lathe No. 5 is 
Ile states that the 
set contains 16, 20, 24, 28, 30, 32, 36, 40, 44, 
48 and 52. Now he wants to cut 14 to the 
What is simpler than to find the 


cutting. Croker is 


not in the set of gearing. 


inch. 


necessary gearing in such a case? There 
are two figures at hand, one representing 
the lead screw (8), the other the desired 


work (14). My way, and a simpler one I 


have never seen, is: I take any figure as a 
multiplier, commencing with the smallest 
up high enough to reach the 
number of teeth in the smallest gear, as in 
this case, 8 14 


o 5) 
nw ~ 


one to run 


16 23 


which are the proper gears without any 
luck whatever. I think an i!lustration as 
given by Mr. Croker is more confusing 


than instructive for young beginners, and 


not reliable for accurate work, There are a 
good many cases where the simple gearing 


will not reach the demand, but if we apply 
the compound gearing, then we have a great 
variety of changes at our disposition. I 
say, if lathe builders would 
adopt the rule to furnish with screw cutting 
lathes a set of gearing which would advance 
tooth instead of 4 or 6 
as the advancing order may be, it would be 
impossible to with screw for 
the could not be found, 
The compound application offers an end- 
less variety of cases, and is in itself almost 
as simple as the single 


venture to 


with one only, 


meet any 


which gearing 


gearing. - It strikes 
me with surprise that there are so few ma- 
chinists who this 


where I had to cut a 


can master art easy. I 
nut for an 
old tobaceo screw of which the thread was 
13! to the Had only a half a set of 


gearing, but found the proper ones without 


had a case 
inch. 


any error whatever. 

Washington, Mo. 

{Tue fact that gears are in Mr. Croker’s 
set for cutting his examples of threads, tells 
nothing against his plan, which, we think, 
is original, very simple, and a very valuable 
one for those who experience difficulty with 
these problems, and it is especially valuable 
for finding quickly the closest possible ap- 
proximation, 

Mr. Miller’s plan of multiplying both 
threads by the same number is correct in 
principle, but is also exactly the same in 
principle as to select the gear for the lead 
screw, divide its number of teeth by the 
number of threads to be cut, and multiply 
this quotient by the number of threads of 
the lead screw for the gear on the stud; and 
the latter plan has the advantage that we 
start out with gear at least that is 
known to be on hand, and, therefore, are 
more likely to find two that are available, 
The first operation of dividing simply gives 
us a multiplier that we know to be right 
for one gear, and which may be right for 
the other one, whereas, by simply guessing 
at & multiplier, we are very liable to get 
two numbers, neither of which is repre- 
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sented by gears on hand. Besides, those 
who use the random multipliers usually 
make no use of fractional multipliers, 
though these may be just as useful as in- 
tegral ones. Taking Mr. Miller’s example, 
for instance, suppose the gears 16 and 28 
were not in the set, then it might easily 
happen that the proper multiplier would be 
24, and we would then have, 


8 14 
24 24 
20 385 


showing that 20 and 385 are the gears 
wanted. These might be in the list, in 
which case the man who pursued the plan 
we recommend would be most apt to find 
them. He, in choosing, would, after a few 
trials, select 35 for the lead screw, and, di 
viding this by the number of threads to be 
cut (14) get 24 for a quotient, which, multi- 
plied by 8 (the number of threads on the 
lead screw), gives 20, the other gear. It is, 
we think, surprising to most of those who 
have familiarized themselves with the mat- 
ter that men should find difficulty with 
these problems, but they do, and probably 
always will.—Ep | 





Milling Machines and Feeds, 
Editor American Machinist : 

I have too much respect for the milling 
machine to let go unnoticed Horace L. Ar- 
nold’s statement (in an article in your paper 
December 28th) that ‘‘these aprons are thin 
and do not all come off flat from the milling 
machine. If not warped more than ,';" they 
are finished at one single cut on the grind 
ing machine which takes 40 minutes for each 
apron.” 

We also understand him to say that this 
apron was milled in from 7 to 8 minutes 
while the grinding machine required five or 
six times as long to finish them. My experi- 
ence has led me to believe that ,',” is far 
too much to allow on such work; such work 
as an apron for a 13” lathe should be milled 
to within a limit of .005”. 

I have managed a department where we 
milled aprons for 16’ lathes, these aprons 
were 22” long and there was no trouble in 
working to the limit of .005”. 

The apronscan be milled as cheaply in 
one case as in the other, and when the latter 
limit is worked to the time required to finish 
these aprons on the surface grinding ma- 
chine would be greatly reduced. 

I worked on the first surface grinding 
machine that the Brown & Sharpe Mfg. Co. 
made for the market, and also on about the 
last, but I have never yet been able to re- 
duce the thickness of such a piece as an 
apron jy" at ‘‘one single cut” on this ma- 
chine, as the emery wheels would not stand 
such a cut, and I am very much in doubt 
whether the machine had wheel spindle 
power enough to drive such a cut. 

I have no doubt that ‘‘Englishman” that 
Mr. Arnold tells us about rather liked the 
American grinding machine as compared 
with the ‘‘Birmingham,” but my advice to 
the English and American men is, don’t fin- 
ish your lathe aprons. It is a wrong thing 
to do. lonce had charge of a room where 
we had several 16” lathes which had these 
aprons finished, and after we commenced to 
work these tools I noticed one day that they 
were very dirty and corroded. I asked the 
foreman of the department to more careful 
ly look after this part of his duty, but it 
was not long before I discovered it was al- 
most impossible to keep them polished, as 
the studs, nuts, handles, etc., would not al- 
low of polishing properly. An apron that 
is properly designed and cast, leaving the 
scale on it, except at such parts as the end 
of bosses, and where it is tongued to carriage, 
is in my opinion what is wanted for 1894. 

When apprentice boy I used to surface- 
grind, oil-stone and polish with the finest 
cloth parts of machinery, the same pieces be- 
ing to-day painted, and the machine is worth 
more to the user than the ones that were so 
highly finished. 

‘‘Greaser,” issue January 4th, has 
jumped at a very funny ‘‘conclusion” re 
garding milling machine feeds; the facts are 
that milling cutters will stay sharp much 
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longer running the ‘‘new way” than the 
old, and if the machine is properly ar- 
ranged ‘‘Greaser’s” friend need not go home 
nights with his ‘‘back” feeling any differ- 
ent than when he ran it the old way, unless 
his backache comes from lifting a great 
many more pieces to be milled in a day. 

We will all learn more about milling ma- 
chines and how to do good work on them, 
at least 50 per cent. cheaper than on the 
planer, when we make them much stronger 
and with twice the power we now have. It 
was only yesterday I was starting a milling 
machine on a job of 100 pieces, and I found 
the cutter (which was of quite a length) 
would get dull much faster on the end that 
was furthest from the spindle. After a care- 
ful investigation I found the support for 
outer end of cutter arbor allowed the cutter 
to spring, and am now making a new outer 
support, and before this machine is run 
again I will have the new support on it and 
thus do my work much faster and keep my 
cutter sharp longer. 

Joun A. McGrecor. 


Trammel Heads, 
Hiditor American Machinist : 

I herewith present a sketch in part longi- 
tudinal section of a pair of trammel heads, 
suitable to strike a circle from three inches 
in diameter to one of four feet radius, and 
if they are neatly made they will present an 
attractive appearance when finished. They 
will be found very convenient to handle, 
as they will be both light and strong, and 
will not spring while using. Owing to the 
manner in which these are secured to the 
bar (which in this case is made of a round 
dowel rod or brass tubing 4 inch outside di- 
ameter), you do away with the usual set- 
screws, which are a source of more or less 
annoyance, These heads are made from a 
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short piece of brass tubing } inch diameter 
on the inside and about ,'5 inch thick. 

Place the tubing in the lathe, and chase a 
fine thread on one end, after having beveled 
or pointed the end of the tubing about 2 
of an inch down to a thin edge on the end. 

Then make a tapered nut which will fit 
this end. Split the end of the tube in four 
pieces with a hack saw, up as far as the 
thread extends, or to the thickness of the 
nut. Do not split it so far but what the nut 
will cover the saw cuts, or it will look 
badly. After you have got the end with 
the screw on it adjusted so it will clasp the 
rod firmly and cover the saw cuts, and it is 
flush with the end of the tubing after being 
screwed up tight, cut the tubing off to 1 
inches in length. Then make a blank nut, 
the outside shape being the same as the ta- 
pered one, and large enough to slip on over 
the outside of the tubing. 

Tin the tubing on the end, using a little 
muriate of tin and solder. Also put some 
of the acid on the inside of the blank nut, 
slip it on to the tubing and heat it in a gas 
jet till the solder is melted, and also rub a 
little solder on the end, so as to completely 
hide the joint. When all the soldering is 
done you can clean off all the superfluous 
solder. 

The piece of tubing, at right angles with 
the body of the heads, which holds the steel 
joints can be made from a piece of brass 
pipe + inch diameter inside and about ,), 
inch thick. Fit one end to the body of 
the head, and taper it as shown in cut. 
Tin the end next to the body of the head. 

Then make your steel point from a piece 
of Stubbs steel + inch in diameter, 2} inches 
long. Slip it into the small piece of tubing, 
and solder it firmly into it. Or tap and 
screw it in if you prefer, as by the latter 
means the points can be renewed. But it 
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will not look so neat, as it will necessitate 
making the short tube larger. Tin the 
body of the head where this piece is to go 
and solder it to the head. 

The heads are held from turning on the 
rod by means of a small square block of 
brass soldered inside of the head on the bot- 
tom side, about 4 inch square, and it fits 
into the groove inthe bar. By placing it 
in the bottom side of the hole in the head it 
brings the slot in the bar on the under side 
and out of sight. Be careful and get the 
small blocks in the same relative position, 
one to the other, or your points will stand 
‘‘winding.” A good way to get them out 
of wind is to first solder and then slip them 
both into the rod and mark where the other 
one should be. If you place the heads on 
your bar when using with the check blocks 
both opposite the ends of the bar you can 
always readily tell which is the ‘‘ nut end” 
of the head. ; 

These trammels do not have any screw 
attachment for delicate adjustments, but 
you will find that they can be moved a 
very small fraction of an inch, by slightly 
slacking the nut and moving the head along 
the rod with a slight pressure of the hand. 

If these are made with a thick brass tub- 
ing for the bar, with a groove in it about ;'5 
of an inch square, with the heads nicely fit- 
ted to it, they will do very accurate work. 

And if the ends of the rod are finished 
with an ornamented cap or plug, and both 
heads and rod nickeled, you will have a tool 
that is not only useful, but very attractive 
in appearance, and one that you will prize 
more, on account of having made it, than to 
have bought it at a hardware store. 

Brooklyn. H. L. Kenr. 

A Tap for Wood Screws, 
Editor American Machinist : 

I saw a little job done, a few days ago, in 
a way that may in- 
terest your wood- 
working readers. A 
workman had some 
hard dry oak to 
fasten together with 
screws about 2” in 
diameter and 33” 
long. He took one 
of the screws and 
filed the head square 
so it would fit a 
‘* Barber ” brace and run true, then filed 
away one side of the thread, taking off a 
little more than half the diameter at 
the point and a little less than half next the 
body; with this half round tap the previous- 
ly bored holes were threaded so effectually 
that the screws went in in that happy way 
sometimes called ‘‘ tight and easy,” leaving 
nearly all the power of the screw driver 
available for setting up the head. After the 
job was done I did some experimenting with 
that tap. Following a }” hole it would 
run through 13’ dry oak very easily, making 
a Clean full thread, without turning back to 
get rid of chips. In thesolid wood it would 
make just as good a thread but required 
withdrawal several times in 1}'’ to clear the 
chips. In the end grain it would follow a 
hole and make a good thread, but in the 
solid wood the thread would be less good. 
The tap was very roughly made. 

SUPERANNUATED. 
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Pressure in Suction Pipes of Pump. 
Editor American Machinist : 

The paper in a recent number of the 
AMERICAN MACHINIST upon the economy 
attendant upon the direct connection of a 
pump to a main under pressure has an in- 
terest rather of a negative quality. Under 
similar circumstances the habit of allowing 
water to flow under pressure into a well 
from whence it is afterwards drawn by a 
pump, is so common that it has come to be 
looked upon as correct practice, and yet 
there is no rational justification for so waste- 
ful a practice. In such instances the proper 
place for the pumps is undoubtedly at a 
level so much higher than where they are 
actually fixed as would utilize the pressure 
in the suction pipe, 7. e., the suction well 
should be as high as the water can attain, 
and the pumps should be a little higher. 
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But conditions, such as the ordinary level 
of the ground on which the pumping- house 
is built, make it undesirable to go to the ex- 
pense of perching the pumps in a lofty build- 
ing and so they are placed low to escape the 
difficulty. Though perfectly sound prac- 
tice there appears no good reason for throw- 
ing away to waste the energy in the supply 
pipe, and yet thishas beendone. There may 
be cases where this energy of approach 
would cause more or less of a water hammer 
in the pumps, but even if this did occur the 
addition of an air vessel or of a stand pipe 
would effectually cure this and frequently 
the energy of the flowing water would ex- 
pand itself without hammer effect in forcing 
a little more water through the pump than 
that proper to its capacity. 

What, after all, does this direct connection 
to a suction pipe under pressure really 
amount to? Suppose such a pump be 
stopped and the suction pipe and delivery 
main left to find their levels, then we should 
simply find the water would rise through 
the lower valve and through the pump 
bucket and up the rising main until it 
reached the level of the water in the supply 
reservoir. The pump would simply be in 
exactly the position of an ordinary pump 
placed below the water level, and its duty 
would be only that arising from the dif- 
ference of the level of the water in the 
rising main and that of the discharge end of 
the same. The only fault would be that the 
pump rods had an unnecessary weight and 
this we have seen is a necessity of the posi- 
tion and simply a concession to circum- 
stances. 

Closely connected with this direct connec- 
tion of suction pipes I might instance a 
convenient way I have sometimes adopted 
of balancing pumps, when for various 
reasons it has been desired to use a double 
barrel—one of which raises water from a 
well to a given height and the other raises 
toa tank at a further height. The lower 
barrel has necessarily the greater length of 
rods and these require balancing and to 
render the work even on the up and down- 
strokes it is necessary, with cranks opposite, 
to suitably divide the height of lift of the 
two pumps. 

Where the total work of the upper pump 
is too great in spite of the heavier rods of 
the lower pump, the difference may be made 
up by causing the latter to discharge toa 
tank placed higher than otherwise necessary 
and allowing the water to fall from this tank 
down to the inlet of the upper pump thereby 
helping this and adding to the work of the 
lower pump. In this way the work may be 
nicely equalized on the revolution. 

Theoretically such an arrangement of 
pump is far from perfect. Exactly the same 
work can be effected by a single pump with 
a plunger as by a pair of bucket pumps 
placed as above in series, the plunger being, 
if necessary, as large as the bucket. But 
the plunger pump is one which cannot be 
placed in any man’s hands to attend. There 
is a large perimeter for leakage about the 
plunger, and to stop this there is danger of 
the packing being too tightly set up and an 
excessive stress brought on the machinery, 
but apart from this the use of a plunger 
will divide the load and distribute the work 
all round the revolution. Indeed if the 
plunger be made larger than the bucket, or 
if the lift above the plunger be greater than 
that below, the rods may be counterpoised 
without further balance weights, but in 
pump balancing one is always encountering 
men who have fads and will argue absolute 
ly contrary to recognized natural laws. You 
may point out that the whole question re- 
solves itself into one of foot-pounds of work 
done, but they will look at you over the 
rims of their spectacles and tell you pumps 
don’t act according to such rules. It is 
hopeless to argue with them. I know one 
who seems to think the placing of a valve 
will change the laws of gravity. 

A very common method of balancing a 
well pump is to hang a weight at the other 
end of the crank shaft. Now this seems a 
very poor way of balancing. It leaves the 
whole of the load of the rods and of the lift 
of water upon the crank-pin, and, like steam 
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engine crank-pins, those of pumps are never 
conveniently made too large for their load. 
A far better system of balancing is that 
where a rocking lever is connected by a pair 
of links to the crosshead of the pump, the 
other end of the lever carryinga balance 
weight, the lever ends on either side of the 
fulcrum having the proportion 1 to 2or1 
to 8, or even more, the arc of the weight 
movement being fairly considerable. This 
cear is practically identical with the air 
pump gear of the ordinary marine engine. 
Its advantages are that first, all the weight 
of the rods is removed from the crank- pin 
and transferred to the fulcrum of the rock- 
ing lever; secondly, that the work remaining 
to be done, after making allowance for the 
plunger, if one is used, can be exactly halved 
on the up and down-stroke, and, thirdly, 
should any change in water level disturb the 
equilibrium the balance bob can be slidden 
to and fro on the lever to its proper position 
to suit altered conditions. In such a pump 
the balance weight is raised on the down- 
stroke of the pump and it helps the up- 
stroke. The levers and links cost some- 
thing but enable a reduction to be made in 
the size of the bent steel crank-shaft and of 
the upper girders and bearings, and if the 
rotation be in the right direction the 
stress on the crosshead guide is mini- 
mized to the difference between the angular 
pull or push of the connecting rod and the 
lever links. In balancing a pump it is not 
that it is always necessary to its goud work- 
ing that its work should be distributed on 
the whole revolution in place of being all 
done on the up-stroke. There are frequent- 
ly other important reasons outside the pump 
itself. Perhaps the motive power is a small 
engine which has other duties, the perform- 
ance of which would be adversely affected 
by the irregular turning of the pump, for if 
a pump be entirely unbalanced the weight 
of the rods will retard the up-streke and ac- 
celerate the down-stroke and seriously affect 
the uniformity of speed of a small engine or 
water wheel. My remarksapply, of course, 
more particularly to the care of single-bar- 
rel pumps placed deeply down artesian bore 
pipes, and } propose to send in the near fu- 
ture a calculation of the balancing in a hy- 
pothetical case which may interest some of 
the younger of your readers. 
W. H. Boorn. 


Three Points of Support for Lathes, 
Editor American Machinist : 

A while ago I was facing off the side of 
an 8-inch gear in a 13-inch lathe, and I ran 
the tool just up to the work, so I could hear 
it strike, or make a sound familiar to all 
metal workers. I was then standing near 
the headstock of lathe, my weight being 
practically all concentrated near one leg, 
and as far as the lathe was concerned it was 
just like adding so much extra weight to 
one corner of the lathe. 

I then went to the other end of the lathe 
on the same side, and lo, the noise of the tool 
scraping the side of gear ceased. I re- 
peated the experiment several times with 
the same results, the floor is new and will 
average well for solidity. I then did some 
thinking thusly: It is self-evident that as 
lathe legs are at present made they do not 
occupy the same horizontal plane at bottom 
of feet, as they are generally left rough and 
just planed off on top to fit lathe bed, and 
for the very obvious reason that no floor is 
level, in the strict application of the term, 
nor would it stay level if it were at first 
made so, and to get the inequalities of 
the legs and any four spots on the floor to 
come in the proper juxtaposition, is too 
much for the mechanic to hope for, as my 
experience has taught me that chance is 
the last thing in the world to favor the 
mechanic ; in fact, what is known as luck 
generally goes against him in doing his 
work and this very fact furnishes an excel- 
lent incentive to ingenious effort. 

The factor of shifting weights is also of 
immense importance in a machine shop. 
This shifting isconstantly occurring and will, 
toa greater or less extent, affect the align- 
ment of all light machinery that is mounted 
like theaverage lathe, and is particularly true 
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of the upper floors of a building. I have 
never found it necessary to bolt: the lathe 
to floor, as its own weight is sufficient to 
keep the belt tight, if the angle from ver- 
tical position is not too great, and the only 
mechanical and scientific remedy for the 
evil, and it is a serious one, lies in making 
a strong hinge-joint between the legs and 
bed where they are at present bolted solid 
at foot of bed, and leave the legs at head 
end just as they are at present, the axis of 
hinge to be parallel to that of lathe spindles; 
this would allow the lathe to adjust itself 
properly under all conditions, and torsion of 
bed would be impossible, it would have all 
of the advantages of the present style in 
both appearance and rigidity, and support 
the bed on three points only, as it should 
be. This would involve but very little extra 
expense on the part of manufacturers, and 
the philosophy of it is, or ought to be, ap- 
parent to any mechanic. 
H. H. HarpDINGE. 

[We are not sure whether or not the 
above was written in the full knowledge of 
what has been done in this line or not, but 
at any rate it will not be amiss, perhaps, to 
state some facts regarding it. 

Prof. John E Sweet, some years ago, 
strongly recommended that all machine 
tools should be supported upon three points 
only, he having arrived at this conclusion 
from some observations similar to that of 
Mr. Hardinge. He carried this idea out to 
some extent, and is to-day a believer in the 
principle that a machine to be placed and 
operated upon a floor should have a frame 
or bed of sufficient rigidity to resist within 
itself the strains imposed by its operation, 
and should then be so arranged as to be re- 
lieved of the additional unknown and un 
knowable strains, which, with the common 
constructions, are imposed by unequal set- 
tling of floors, or flexure of them by shift- 
ing weights. His Straight Line engine 
rests upon three points of support, and for 
some time the Pratt & Whitney Company 
built lathes embodying this idea in pre- 
cisely the manner suggested by Mr. Har- 
dinge, 7. e., they had the leg at the foot of 
the lathe pivoted to the bed, the axis of the 
pivot being lengthwise the bed. The pivot 
bolt was, however, inside the lathe bed, 
and the whole arrangement was so similar 
in appearance to their ordinary construc- 
tion that it was easily overlooked unless 
one’s attention were specially directed to it. 
We think they have not employed the de 
vice for several years past.—Ep | 


Angle of Screw Threads, 
Editor American Machinist : 


In AMERICAN Macuinist of January 4, 
1894, on page of Questions and Answers, 
query (14), from H. H. G., Southington, 
Conn., you have given an answer which 
appears to the writer to be misleading to 
the uninformed person, for itis a fact that 
the angle of the thread is different at every 
point of depth of the thread, as the follow- 
ing example will show: Assume a screw 
14”. outside diameter, square thread, 1” 
pitch or one thread per inch, with thread 
and space equal in width, with depth the 


same; that is, 4’ Then the diameter at 


4 


bottom of thread will be 4 The angle 
described by thread at outside of screw is 
about 11° 59’, and that at bottom of 
thread about 32° 30’. The following dia 
gram will illustrate the different angles 
more clearly to a person not familiar with 
angles expressed in degrees and minutes. 
In this the 1’ represents the pitch of screw 
thread, 4.712” the circumference of outside 
of the screw, and 1.57’ the circumference 
of bottom of thread, a wide difference in 
the angles, and it appears to the writer that 
if an angle mean of the extremes be taken, 
which in example would be about 22° 14, 
that the shop man would get the best re- 
sults therefrom, if he were seeking to get 
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the proper angle for tvol to cut such a 
thread. A. 8. ALDEN. 

Stamford, Conn. 

|We thank Mr. Alden for calling atten- 
tion to this matter, since, of course, as is 
plainly shown by him, where the thread is 
relatively very deep when compared with 
the diameter of the screw, the angles at top 
and bottom differ from each other very ma- 
terially. 

In answering the question referred to, 
we had in mind only V threads of such 
proportions as are commonly used, though 
in most cases the same rule will answer for 
square threads, and the fact that we com- 
puted the angle from the outside diameter 
of the screw would indicate that the angle 
was given for that point only, and that if 
the angle for a different point were desired, 
the corresponding diameter must be taken. 
However, there are many men who have a 
good deal to do with screws that have 
never investigated them sufliciently to know 
that the angles of the spiral at the top and 
at the bottom of the threads differ from 
each other, and it is a good thing to call 
attention to it.—Enb. ] 
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Hand 
Editor American Machinist: 


= 
Fools, 


Almost every machinist who served an 
apprenticeship forty years became 
familiar with hand-turning tools. Adepts 
in their use still find them useful at times. 

There are doubtless many machinists of 
the new school that have not met with these 
primitive appliances. A description of some 
of them may be of interest to such. 
of those shown have long since passed out 


ago 


Some 


of use, and but few of the others are now 
found in the modern tool room. 

Figs. 1, 2 and 3 are shoulder tools. They 
were held firmly to the right shoulder, when 
in use, by the left hand holding the handle 
at a, while the right hand, placed at c, ma 
nipulated the turning. The rest on which 
these were used was made rough, so that the 
spur at /, or the lower edges of the tools at ¢ ¢, 
engaged and prevented slipping. To those 
not familiar with the use of such tools it 
may seem as though but little could be 
accomplished by their use, but in fact there 
are kinds of turning, such for example as 
that shown by Fig. 8, which, in the absence 
of special lathe attachments, admit of the 
use of hand tools, and when in experienced 
hands, much more and better work can be 
done in this 
engine lathe. 


way than on the ordinary 


Even in turning a handle, 


such as Fig. 9, the work is facilitated by 
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the use of the smaller tools shown, especially 
the straight and found nosed smoothing tool, 
shown by Fig. 5. Figs. 4 and 6 are side 
tools which may be used right or left, the 
latter is simply a three-cornered file ground 
toanedge. The rest on which these tools 
are used should be wrought-iron, or soft 
steel, in order that a firm hold may be taken 
without dulling their edges. 

As the hand suffers from bruises of the 
hammer, in the hands of unskilled appren- 
tices, so the ears were made to tingle from 
raps inflicted by these shoulder tools, when, 
in an unguarded moment, the edge of the 
tool would become engaged with the work, 
be jerked violently out of the hand, and in 
its flight collide with the ear. 

Fig. 10 represents a primitive method of 
screw cutting which forms a striking con- 
trast as compared with the present develop- 
ment of this art. The chaser is of the ordi- 
nary kind, with an attachment for heavy 
work. Micrometer exactness cannot be ex- 
pected of such a method, but in the absence 
of a screw cutting lathe, or a bolt cutter of 
proper dimensions, this was an excellent 
makeshift. Aside from the dexterous use 
of a pointed tool in originating a thread of 
the proper pitch, the handling of this chaser 
is quite simple. A thread, say six to an 
inch on 1$-inch or 2 inch iron, and 4 inches 
in length, may be cut inside of ten minutes. 
It will be seen that the operation of increas 
ing or diminishing the cut is accomplished 
by simply raising or lowering the handle, 
and the goose-neck attachment insures 
uniform diameter. First-class appliances 
are always desirable, but when not at hand 
substitutes are very acceptable. 
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What Makes Holes in Castings? 
Editor American Machinist : 

Mr. W. H. Drake in your last issue wants 
to know what makes holes in castings; he 
does not give us a very good description of 
how his castings are made. If the boilers 
are cast with the open face down, unless the 
molder is very careful, every one will have 
these holes or blisters, as they are termed, as 
Mr. Drake has described. In ramming up 
the cope you should not use any facing sand, 
use only common heap sand on top of 
the pattern, nor should it be very hard on 
the face of the mold, and use no blacking. 
You will not have so pretty a casting, but you 
will have a good solid casting every time; 
also, you might have a small ‘‘riser” on top, 
covered in the usual way, to keep it from 
blowing through. It would take too much of 
your valuable paper to thoroughly explain 
the theory of these holes, but this is a posi- 
tive cure. The pig-iron doesn’t at any time 
cause this kind of hole; sulphur causes blow 
holes in castings, but of a different kind. 

EpwArpD B 
A - 

The Watts-Campbell Co., Newark, N. J., 
have recently put in, to drive their works, a 
tandem compound engine of very neat de- 
sign and excellent workmanship. The cylin- 
ders are 11 
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and 20x30", and the speed is 
85 revolutions. We have no doubt that a 
good many engineers have wondered in a 
general way at the superabundant weight of 
the wrist plate of the great majority of Cor- 
liss engines. At any rate we have never 
been able to assign any valid reason for the 
common massiveness of this piece. In this 
engine the wrist platesare about one quarter 
of the usual weight, and it is almost need- 
less to add that the engine looks very much 
better for it. The steam valves of both 
cylinders are under control of the governor, 
and the engine runs very quietly. As inti- 
mated, the design is very finely worked out, 
with ample material, but no waste in this 
respect. 
=: 

Paris is to build, for the purpose of 
handling World Fair visitors in 1900, a 
tubular railway eight miles long, in which 
trains will run on two minutes’ headway. 
Electricity will be employed for moving the 
trains. 

aceasta orcas 

Tank steamers that will carry 5,000 tons 

are now in use for transporting oil, 
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A Rapid Transit Proposition. 





tenewed life seems to have been infused 
into the matter of rapid transit for New York 
by the proposal of a very strong banking 
firm to undertake the financing of the 
work, and invest $15,000,000 if the city will 
loan its credit for about $30 000,000 addi- 
tional, this, as we understand, having for 
its object a lower rate of interest on bonds 
than would be possible with the bonds of 
any private corporation. 

The presumption is that this banking firm 
has satisfied itself by thorough investiga- 
tion that such a road as it proposes can be 
built within four years’ time from date of 
contract, and at a cost not exceeding 545,- 
000,600. 

The build the 
ground, in the form of steel tunnels, driven 
at such a depth as will not interfere with 
provide two 


plan is to road under 


other sub surface work; to 
tunnels, one above the other, the upper one 
being for local trains, and the lower one for 
express trains, the latter to attain a speed 
of about 40 miles an hour, and both to be 
driven by electric motors, thus avoiding 
combustion witbin the tunnels. 

It is stated that a constitutional amend 
ment would be required to enable the city’s 
credit to be loaned to such an enterprise, 
and some of the most conservative people 
and journals are urging that in lieu of this 
the city should itself build the road, or 
rather, have it built by a private company 
under an arrangement by which it would, 
within a specified limit of time, become the 
property of the city, to be leased, perhaps, 
to an operating company. 

Though this plan is open to the objection 
of being are at the 
same time the object lessons afforded by 
the present elevated roads’ monopoly oper 
ated in a manner which is simply an aggra 


‘ socialistic,” there 


vation to those who must travel upon them, 
and which yet derives a princely income 
fromits monopoly; by the Brooklyn Bridge, 
which is operated much more in the in 
terest of the people of the two cities that 
own it, and by the city docks, which are 
periodically leased to the steamship and 
ferry companies using them. 

From an engineering standpoint, it is 
significant that the company, which pro- 
poses to invest in this road, and is ready to 
deposit with the Rapid Transit Commission 
$1,000,000 guarantee, does not base its prop 
osition upon the impracticable plan proposed 
by the commission, but upon a double steel 
tunnel construction, substantially, if not 
identically, the same as the Greathead sys- 
tem, which, in our issue of January 29, 
1891, we said we thought most practicable. 
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A Shop Belt Test. 


In the two numbers immediately preced- 
ing this, we have published a very full ab 
stract of Mr. Fred W. Taylor’s recent paper 
on belting, read before the A. S.M. E. In 
this paper a subject is considered which is 
of very great interest to all belt users, and 
especially so to machinists, who not only 
have much to do with the use of belting, 
but also build machinery from which or to 
which power is transmitted by belting, the 
actual working efliciency of this machinery 
depending largely upon whether or not the 
‘belts give trouble.” Mr. Taylor’s paper 
is essentially a record of a test of belting 
extending through a period of nine years— 
a test not made in a laboratory with ma- 
chines and under conditions especially de 
signed for testing, but in a machine shop, 
the belts being in actual use under working 
conditions. This fact most practical men 
would be apt to consider a decided addition 
to its value, though generally speaking it is 
doubtful if this is always the case, for in 
the laboratery test we may be better able to 
control conditions, and thus secure a fairer 
test. 

The above implied limitation of many so 
called practical or shop tests, as opposed to 
laboratory or special tests, happens to be il 
lustrated in the case under discussion, and 
constitutes a point not brought out in the 
discussion of the paper before the society. 
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The conditions would not admit of any 
change in the cone pulleys on the counter 
shafts and spindles of the machine tools, 
with the result that the comparison is mainly 
between vertical belts on the one hand, run- 
ning on cone pulleys subjected to the great- 
er stress per unit of area, and on the other 
hand, horizontal belts running on ordinary 
line shaft and tight and loose pulleys with 
shifting forks, these belts being subjected 
to the lesser stress per unit of area. It is 
assumed that the character of the service is 
about the same in the two cases, whereas 
we think the experience of most persons is 
to the contrary, and that vertical cone belts 
work under much the hardest conditions. A 
more instructive and conclusive test would 
have been made if half the horizontal belts 
had been proportioned according to the or- 
dinary rules and the other half according to 
the rule proposed by Mr. Taylor, and if the 
vertical cone belts could also have been di 
vided in the same way the value of the test 
would have been still further increased. 
Such an arrangement was not possible, how- 
ever, because Mr. Taylor had first to look 
after shop efficiency, economy and profits, 
the belt test being necessarily subordinate to 
these. 

He therefore did the best he could under 
the circumstances, and has given us much 
data that is of very great value. The results 
of the test make it plain, we think, that ordi- 
nary rules for belting give in many cases 
far too great stress per unit of area, whether 
economy in belt buying and maintenance, 
efficiency of machines, or both, be consid 
ered; that too much 
avoidance of double and triple thickness 


also, there has been 
belts, especially when they are to run on 


pulleys of moderately small diameters, 


oie 


The recent performance of the new 2,000 
ton cruiser ‘‘Montgomery,” by which she 
earned $200,000 premium for her builders, 
will, it is likely, revive some of the talk 
about collusion between naval officials and 
contractors, this premium being, if we mis 
take not, very much higher than any which 
has been earned before, proportionately to 
the total of the vessel. The ‘* Mont- 
gomery ” was built by the Columbian Iron 
Works, of Baltimore, is in the 2,000 ton 
class, was contracted for a speed of 17 
knots, and developed on trial slightly over 
19, which at $25,000 premium per quarter 


eost 


knot excess, gives her builders the hand- 
some bonus named. 

In answer to some criticisms that have 
been made, it may be well to recall the fact 
that in all the cases the full specifications of 
the vessel to be built are submitted to all 
those qualified to bid for their construction, 
and every bidder knows just what premium 
is offered, has just as good an oppor- 
tunity as any other bidder to know what 
premium can probably be earned, and can, 
in bidding, make as much ailowance for this 
as his confidence in his own ability to ex- 
ceed the contract requirements will allow. 
Quarter knots of speed added to already 
fast boats mean vastly increased power, and 
cost money; it is right that they should be 
paid for. 
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President Sloan, of D., L & W. Railroad, 
is quoted as saying in relation to the recent 
fatal collision on that road, and the means 
available to prevent such accidents, that 
‘“‘we have believed that a man is superior to 
a machine.” 

In this statement taken by itself we would 
entirely agree with Mr. Sloan. We think 
that if we were compelled to choose between 
good men and machines (automatic block 
signals) to prevent accidents we would un- 
Sut the point 

railroading 


hesitatingly choose the men. 

is that in operative 
where a road is situated as this one is no 
made; both should 


modern 


such choice should be 
be employed; the best automatic block sig- 
nals obtainable and the best men obtainable, 
Only with such a combination can travel 
ers on such crowded roads be provided 
with the safeguards to which they are en- 


titled. 
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John H. Harris. 


John H. Harris, vice-president and gen- 
eral manager of the Worthington Pumping 
Engine Comp&iny, of London, England, and 
chairman of the Executive Committee of 
the Henry R. Worthington Company, of 
New York, died at his home in this city 
on Monday, January 22d. He was born at 
Troy, N. Y., in 1838, and served in the 
navy during the war, since which he has 
been engaged in business in New York, for 
several years past, with Henry R. Worth- 
ington. 

2 a —— 

To judge from what is being said in 
some of the papers of England, there are 
those there who think that the net result of 
England’s participation in the World’s Fair 
will be prejudicial to that country, because 
“being brought into comparison with other 
nations, she failed to makea larger and a 
more effective display.” 

: ene 

According to the annual report of the 
Railroad Commissioners of Connecticut, the 
net earnings of the railroads of that State 
were $559.000 greater than the year before. 
There was 3 per cent. increase in passenger 
traffic, and 24 per cent. in freight traffic. 
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Literary Notes. 


“THE IRON FOUNDER” SUPPLEMENT. A 
Compiete Ilustrated Exposition of the Art of 
Casting in Iron, comprising the Erection and 
Management of Cupolas, Reverber-tory Fu 
naces, Blowers, Dams, Ladies, ete.; Mixing Cast 
iron; Founding of Chilled Car Wheels; Malleable 
[ron Castings ; Foundry Equipments and Appli 
inces ; Gear Molding Machines; Molding Ma 
chines; Burning, Chilling, Softening; Annea! 
ing; Pouring and Feeding; Foundry Materials; 
Advinced Molding; Measurement of Castings: 
Wrought iron, Steel, ete. Also the Founding of 
Statues; the Arrof Taking Casts; Pattern Mod 
eling; Useful Formulas and Tables. By Simpson 
Bolland, Practical Molder and Manager of 
Foundries ; author of * Iron Founder,” ete. 
This book is intended by the author to 

complete the work begun in ‘‘The Iron 

Founder.” An outline of the subjects 

treated in the supplement is given on the 

title page, quoted above, and need not be 
further specified by us. The author is well 
known to our readers through many of his 
articles which have appeared in our columns. 

He is a thorough, practical man, has had 

a wide range of experience, and is well 

fitted to write on foundry matters. With 

all he has the happy faculty of expressing 
his ideas in a clear, interesting, and compre 
hensive style, so that others will have no 
difficulty in understanding what he has to say 
on the different subjects on which he treats. 
The book gives evidence of conscientious 
labor and research, particularly so in the 
chapter on founding of statues in iron and 
bronze, which forms a very important and 
valuable feature of the book. Molders and 
apprentices who wish to progress in their 
business, and all others who wish to become 
familiar with the art of casting in iron and 
obtain reliable facts and data, cannot do 
better than procure a copy of this work. It 
is published by John Wiley & Sons, 53 
East Tenth street, New York. 


CORLISS ENGINE, by John T. 
its Man+sgement, by Charles D. Thurbei 
Edited by Egbert P. Watson. Third Edition 
Enlarged. With an appendix by Emil Herter 

In this little book of 96 pages, the setting 
of the valve gear in the Corliss engine is ex- 
plained ; indicator cards criticised, the ac 
tion and management of the air pump dis- 
cussed. It also contains remarks relating 
to the management of the Corliss engine, 
care of main driving gears, heating of mills 
by exhaust steam, and engine foundations 
In the appendix the approximate diameter 
of tly wheels, speed of rim, average piston 
speed, permissible pressure on main bear 
ings, crank pins, guide blocks, and cross 
head pins are given. It also contains a 
table of horse power, and the principal di 
The book is 
practical in character and contains much use 
ful information, but itis to be regretted that 
the subjects are not stated in as clear and 
concise a manner as one would expect in a 
book of this kind, and as practical men de 
It is published by Spon & Chamber 
Price 


Price, $2 50. 


THE Henthorn ; 


and 


mensions of Corliss engines, 


mand 
lain, 12 Cortlandt street, New York. 
$1.00. 
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Questions of general interest relating to subjects dis- 
cussed in our columns will receive attention in this 
department. The writer’s name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet. 








(52) L. A. H., Boston, Mass., writes: In 
a recent issue of your publication you refer, 
in speaking of nickel steel, toa paper read 
before the Society of Naval Architects and 
Marine Engineers in New York, by R. W. 
Davenport, on the production of heavy 
steel forgings in the United States. Can 
you furnish me with a copy of this paper, 
or advise me where I can obtain the same? 
A.—The only way to obtain it, if it can be 
obtained, is to write to W. L. Capps, Esq., 
Secretary Society Naval Architects and Ma- 
rine Engineers, 1710 F street, N. W., Wash- 
ington, D. C. 


(53) C. Reader, ———, writes: We have 
dies making tin shingles out of I. C. tin 
10x14. We wish to make them of black 
iron 28 gauge. The iron will not stand the 
impression of the dies, being very hard. 
Kindly inform me of a good and fast pro- 
cess of softening it? A.—So much depends 
upon conditions unknown to us that we 
rannot advise as to details, but there is only 
one general.method known to us for doing 
such work, and that is to heat and allow to 
cool slowly. If the pieces are blanked out 
before being stamped, they may be laid in 
piles of convenient weight, wired together, 
and heated in a furnace, and this is probably 
the only practical method for you to pursue. 
It is better, however, if not too late, to get 
iron suitable for the work as it comes from 
the mill. 


(54) F. E. M., Dayton, O., writes: Please 
give me a receipt for a liquid solution for 
case-hardening machine steel and wrought- 
iron? A.—Melt cyanide of potassium in a 
crucible thereby obtaining a bath, in 
which heat the articles until they are red 
hot ; then take them out and cool in water 
or oil. Some recommend equal parts of 
cyanide of potassium and common salt fused 
together. By way of caution it may be 
said that this process of hardening will pit 
some kinds of steel, but this does not occur in 
iron. 2. How does Jessop’s steel compare 
with other English and American makes for 
tool purposes, especially milling tools? A. 
—The selection of steel is to a great extent 
a matter of personal preference. Nothing 


but your own experience will enable you’ 


to select the kind of steel which is best 
adapted to the work you have to do. 

(55) G. H. M., Boston, Mass., writes: 
Please give formula for making a soldering 
fluid which will not rust iron or steel when 
applied to the same. I have used such a 
fluid, but I do not know how it is prepared. 
A,—It is said that a teaspoonful of chloride 
of zine in two ounces of alcohol will make ¢ 
soldering fluid that will not tarnish or rust 
the work. 2. Can aluminum be soldered? 
A.—There are several patents on soldering 
aluminum, but, so far, it seems the results 
are not always satisfactory; in some cases 
the fluid eats the metal, and the seam does 
not hold. Inventors are still experiment- 
ing to overcome the difficulties. A solder- 
ing metal for aluminum has been prepared 
by Mr. Alexius Rader, of Christiania, Nor- 
way, which is said to give good results for 
a variety of different metals, but is specially 
adapted to aluminum. It consists in com- 
bining cadmium, zinc and tin mixed in the 
following proportion: Cadmium, 50 per 
cent.; zinc, 20 per cent.; tin, the remainder. 
The zinc is first melted in any suitable 
vessel, when the cadmium is added, and 
then the tin in pieces. The mass must be 
well heated, stirred, and then poured, 


(56) S. M. A., Sanford, Fla., writes: 
Please tell me how I can weld Kals- 
mein tubes, or if they cannot be weld- 
ed in what way can they be put together? 
I know I can braze them, but I am told that 
they have been successfully welded, and I 
would like to know the process. A.—We 
referred this question to the National Tube 
Works Company, manufacturers of these 
tubes, who reply as follows: ‘‘Kalamein 
tubes cannot be welded without injury to 
the protective joint. It was some time be- 
fore a means could be devised to safe-end 
this class of tubes, irrespective of injury to 
the protective joint on account of a certain 
amount of lead being in the alloy. A way 
was devised, however, by which these tubes 
can be safe-ended in a thorough manner. 
The alloy is su,plementarily incorporated 
into the body of the tube at a very high 
heat, and irrespective of the necessity of 
removing the materials of the alloy in order 
to get a perfect weld, the ingredients or 
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composition naturally volatilize under the 
more intense heat necessary to the welding 
operation.”” Wedo not know of a way for 
making a joint in boiler tubes, except it is 
by brazing as you state. 


(57) H. H., Guttenberg, N. J., writes: I 
have a brass roll 16 inches long, 5} inches 
diameter, which I wish to groove length- 
wise, 44 grooves tothe inch. Can you tell 
me of a way todo it? A.—A roll 5} inches 
diameter is 18.0642 inches in circumference, 
and this multiplied by 44 gives 794.8248 
grooves as the number required to be cut. 
It is impracticable to cut a fractional num- 
ber of grooves of uniform pitch, and there- 
fore the nearest integral number must be 
taken, which is 795. There are various 
ways of indexing this number, and we: 
select that which is likely to be most prac- 
ticable, which is as follows, according to 
the computations of Mr. Walter Gribben: 
Put the job in a B. &S8. No. 1 universal 
milling machine, or a machine having a 
similar plate and worm-wheel, and make an 
index move of ~, \t. That is to say, first 
make a cut, then release the back pin and 
move the plate in either direction two holes. 
Have the regular index pin in the 47 circle, 
and then move this pin in the same direction 
17 holes, and repeat these operations until 
all the grooves are cut. There will be, the 
first time around, wide gaps left between 
the grooves, but that will make no differ- 
ence; just keep on going around until all 
the grooves are cut. Mathematically this 
will not be exact, but as the total error 
would be only .0054 inch if the teeth were 
1 inch circular pitch or actually in this case 
.00012 inch, it may be neglected. 


(58) C. H. If., Bridgeport, Conn., writes : 
Please inform me how to determine the 
amount of cooling surface required for a 
keel condenser connected to a compound 
engine with cylinders 6 and 12 inches di- 
ameter and 9 inches stroke, cutting off at 3 
stroke in the high pressure cylinder. The 
engine isto be run at arate of 300 revolu- 


tions per minute, with an initial steam 
pressure of 150 pounds. Please state how 
this cooling surface is computed? A.—An 





approximate rule which generally gives 
good results is to allow 10 square feet of 
cooling surface per indicated horse power. 
Your engine will develop, if the steam 
ports are large enough to keep the initial 
pressure up to the point of cut off, and 
otherwise correctly constructed, about 120 
horse power, and will require 120 XK 10= 
1,200 square feet of cooling surface in the 
keel condenser. 2. How do you compute 
the horse-power of a compound engine ? 
A,.—Find the mean effective pressure under 
the assumption that the total number of ex- 
pansions occur in the low-pressure cylinder, 
as explained in our issue of November 16, 
1893. Then find the indicated horse-power 
by the ordinary rule for simple engines on 
the assumption that the whole work is done 
in the low pressure cylinder, with a mean 
effective pressure found as stated above. 
For instance, if the total number of expan- 
sions occur in the low pressure cylinder, the 
mean effective pressure will be 78 pounds. 
The ordinary rule for finding the horse- 
power of simple engines is: 


Oe OR Ae 
33,000 
in which ? = the mean effective pressure 
=78 pounds in this case, 1 = length of 


stroke in feet, A = area in square inches of 
the low-pressure cylinder in this case, and 
N = number of strokes per minute = twice 
the number of revolutions per minute. 
Substituting for the symbols their values, 
we have : 
78 x .75 «x 118.1 x 600 __ 120 
33,000 : 
indicated horse power. This, of course, 
should be taken as an approximation, as in 
practice the initial steam pressure will not 
be kept up quite to the point of cut off ; 
this and other losses of steam pressure in- 
herent in compound engines will somewhat 
reduce the power as found above. 


(59) F. A. S8., New York, writes: The ac 
companying sketch shows a steam drum 42 
inches diameter made of plates 2 and @ inch 
thick. The thicker sheet is drilled full of 
tube holes 38} inches diameter, 6 inches 
from center to center longitudinally, and 





41 inches from center to center circumferen- 
tially. The safe tensile stress of the metal 
is 11,000 pounds. What will be the safe 
steam pressure in this drum? And how is it 
computed? A —Let us first consider the 
strength in the circumferential direction 
For this purpose we may assume the drum 
to be divided into strips a a, 6 inches wide, 
which is the distance between the centers of 
the holes. In each strip we then have solid 
metal 23 inches wide and 3 inch thick, the 
area of this is 2.75 & .625 — 1.71875 square 
inches. Since thesafe working tensile stress 
of the metal is 11,000 pounds per square 
inch, the metal between the holes will offer 
a resistance of 1.71875 & 11,000 18,906 25 
pounds. The force which this metal has to 
resist will be equal to the width of the 6 
inch strip multiplied by the radius of the 
drum and by the steam pressure p per 
square inch; or 6 X 21 X p. Consequently 
we have 6 X 21 & p = 18,906.25, and 
p 10.006  — 150 pounds per squareinch, 
6 X 21 
Now let us consider the strength of the 
drum ina longitudinal direction, For this 
purpose we divide the drum in longitudinal 
strips ) }) 44 inches wide. In each strip 
there is solid metal 1 inch wide and & inch 
thick, and this will offer a resistance of 
1 x .625 x 11,000 = 6,875 pounds. 
The force which this metal must resist is 
equal to the area of the triangle ¢ d/ f multi 
plied by the steam pressure p per square 
inch. The area of this triangle is found 
near enough for all practical purposes by 
multiplying the radius of the drum by the 
distance between the centers of the holes, 
44 inches, and dividing the product by 2. 
Hence the force which the 4} inch strip 
must resist is equal to 4 x 425 « 21 X p. 
equal to 44 625 x p. Hence we have 44.625 
< p = 6.875 pounds, which gives us 
6,875 
R= ts 
44 625 
From the foregoing we should say that the 
drum can safely withstand a steam pressure 
of 150 pounds per square inch. The riveted 
joints, unless well made, may prove to be the 


153 pounds per square inch. 





weakest part of the drum. No data relating 
to these is given, and consequently we can- 
not compute their strength. 


(60) J. B. P., Brooklyn, N. Y., writes: 
Iam rather puzzled over a portion of Mr. 
Charles T. Porter’s article in your issue of 
August 10th, treating on the ‘‘ Limitation 
of Engine Speed.” Init he gives 3,759.5 
pounds as the sum of the centrifugal 
stresses exerted equally in all directions in 
the plane of revolution, and I believe I see 
how he gets this figure. If I understand it, 
this 3,759.5 pounds is the total force exerted 
outwardly against the rim of the fly-wheel. 
If this is so, then it seems to me that the 
calculation of the forces tending to sepa- 
rate the wheel on any diameter is analogous 
to that in boilers. The pressure per unit 
length of rim would be obtained by divid- 
ing 3,759 5 by 2 7 R,in which # = radius of 
fly-wheel, and the tension on the two sec- 
tions of the rim would be this quotient 
multiplied by 2 #2, so that the result would 
be 3,759.5 divided by 7, instead of 4 as Mr. 
Porter hasit. I do not suppose that Mr. 
Porter has made a mistake, and, therefore, I 
believe I failed to follow his reasoning at 
some point. His geometrical reasoning is 
not at all clear to me, and I wish you would 
straighten me out. A.—We referred this 
matter to Mr. Porter, who replies that ‘‘ the 
portion of the article to which exception 
has been taken contains an error which has 
been corrected, and in Transactions of the 
Society the statement is correct.” We may, 
however, state that theaction of the centrifu- 
gal force tending to burst the rim of the 
fly-wheel is analogous to the steam pressure 
in a boiler tending to burst it. A very sim- 
ple and reliable rule for computing the 
bursting stress per square ‘inch of section of 
the rim of the fly-wheel is as follows: 

V2 x .1=S, 
in which S = stress per square inch of section 
of fly-wheel, and V = velocity in feet per 
second of a point in the center of the section 
of the rim. (It should be observed that it 
is not quite correct to take the point in the 
center of the section, as above stated, but it 
is sufficiently accurate for practical pur- 
poses). The correctness of the formula is 
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fully demonstrated in our issue of August 
20, 1891. To show the application of the 
formula, let us take the following example: 
What is the stress per square inch of cross- 
section of the rim of a fly-wheel whose 
diameter measured from center to center of 
rim is 5 feet, making 300 revolutions per 
minute ? The velocity per second at the 
center of the rim will be: 

» 

300 5 x 3.1416 

60 
and the stress per square inch of cross-sec- 
tion of rim will be: 


PQ ROND YY 
78 530? X «1 


78.535 feet, 


S = 614 pounds. 
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Grant’s Gears, Lex’n, Mass., & Phila., Pa. See p. 12. 
Forming Lathes Mer. Mach. Tool Co., Meriden, Ct. 
Milling Machs. Kempsmith M. T. Co., Mill, Wis. 
Turret Drills, 6 spindles. A. D. Quint, Hartford, Ct. 
Chucks, the Nat’l, est’d 1882. 39 Cortlandt St., N.Y. 
Pattern and Brand Letters. A variety of sizes 
and styles. Heber Wells, 8 Spruce St.. New York. 
Davis Key Seating Machines kept in stock by 
Manning, Maxweli & Moore, 111 Liberty St., N. Y. 
Selden Packing for stuffing box, with or witbout 
rubber core. Randolph Brandt,38 Cortlandt St., N.Y. 


Pulley lathes, most efficient offered. 


1 The Lodge 
& Shipley Machine Tool Co., 


Cincinnati, O. 


“Widening Use of Compressed Air:’ pamphlet free. 
Ciayton Air Compressor Works, 45 Dey St., N. Y. 


Steam Pressure Regulators, Reducing Valves, 


Safety Checks. Foster Engineer’g Co., Newark, N. J. 


Upright Drills, stationary head, W. & L., with or 
without B. G. J. BE. Snyder, Worcester, Mass 


M. E. Howard, Indianapolis, Ind. Specialty, 4 
and & H. P. engines instoek, write for price. 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuam apparatus, 
air pumps, acid blowers, filter press pumps, ete. 

Split Pulleys at low prices, and of same strength 
and appearance as Whole Pulleys Yocum & Son’s 
Shafting Works, Drinker St., Philadelpbia, Pa. 

For best Return Steam Traps, Pressure Regula- 
tors, Positive-Acting Pump Govs., Back-Pressure 
Valves. T. Kieley, 11 W.13th St., N.Y. Send for des’n, 

Improved Duplex and Special Gear Cutters in 
stock and to order; Gear and Milling Cutters of 
all descriptions. R. M. Clough, Tolland, Conn. 

‘*“Pumping Machinery.’’ New book, 450 pp, 8vo, 
270 Eng. Prospectus free. W.M. Barr, 3223 Powel 
ton Avenue, Philadelphia, Pa. 

The American Packing Ring delivers every ounce 
of steam that gets into the cylinder to the erank- 
pin. J. HW. Dunbar, Youngstown, O. 


New Jersey Art Metal Co., Passaic, N. J., finest 
thin and ornamental castings in brass, bronze, 
aluminum, ete.; machinery name plates in brass 
and aluminum 

Binders” for the AMERICAN MACHINIST. Two 
styles, the ‘Common Sense,” as heretofore sold by 
us and mailed to any address at $1.00 each, and the 
**New Handy,’ mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN Ma- 
CHINIST PUBLISHING Co,, 203 Broadway, New York. 

“Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required caleu- 
lations from the diagram, also the principles of 
economy In operating steam engines and current 
practice in testing engines and boilers. Price, $2 
postpaid. Published by John Wiley & Sons, 53 East 
Tenth Street, New York, 
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Use of the Indicator for Continuous 
Records in Dynamometrie Testing.* 


3y We. S. ALDRICH, MORGANTOWN, W. VA. 


For variety of purposes the steam engine 
indicator is probably one of the most ser- 
viceable spring pressure recording instru- 
ments at the command of the engineer. It 
has reached a high degree of mechanical 
perfection for its particular use in steam- 
Notwithstanding its well- 
known defects when applied to this pur- 
possible to perfect 
further its mechanical construction, so long 
as its typical piston mechanism is adhered 
to. Still, this is not an inherent objection 
to the use of the indicator in some other 
lines of recording work, and the purpose of 
this paper is to show how it has been so 
applied in power testing with a dynamom- 
eter. It is sometimes better to make use of 
an instrument which has been brought toa 
high degree of perfection in one field of 
work than to undertake the development of 
new and untried forms of apparatus for 
limited and usually special tests. Taking 
the indicator, therefore, as we find it, and 


engine testing 


pose, it seems only 


* Paper presented at the New York Meeting (De- 
cember, 1895) of the American Society of Me- 
chanical Engineers 
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not delaying work in which it may be used 
to advantage till it (or a similar instrument) 
becomes what it ought to be, the steam 
engine indicator will be found extremely 
serviceable in obtaining short continuous 
records in power tests. 

Almost all tests of this character may be 
reduced to the measurement of a more or 
less variable pressure, depending on the 
amount of energy being absorbed by the 
dynamometer. This pressure is usually 
measured as a pressure on a platform scale, 
or by the maintenance of a weighted lever 
in a position of equilibrium, or by the 
simple pull on aspring balance. But this 
pressure may be transferred or transmitted 
to any other instrument designed for record- 
ing variable pressures, as the indicator, for 
instance. In some cases, simple mechanical 
connection may be used, while in others, 
hydraulic connection will be found desirable. 

Mechanically transmitting the pressure 
from the arm of the dynamometer, by a 
linked connection, to the indicator piston, 
enables us to turn the indicator into a re- 
cording spring balance. In this method its 
piston mechanism is not in the least ob- 
jectionable, serving merely as a guiding 
mechanism. 

In the transfer of the pressure from the 
dynamometer arm to a diaphragm, which in 
turn presses upon water, oil, or mercury, in 
a closed vessel, and thence, by pipe or 
tubing, to the cylinder of the indicator, we 
make use of it asa recording pressure gauge. 
Small variations in pressure, slowly in- 
creasing or decreasing, yet of comparatively 
short duration, are not faithfully recorded 
on account of the retarding effect of friction 
. of the indicator piston; but the leakage 
past the piston will be the least. Rapid 
and extreme variations in pressure, as well 
as extreme pressures, maintained for any 
length of time, are 
sure to result in more 
extended leakage, 
even when mercury 
is used under the in- 
dicator piston, as ar- 
ranged for the form | |-=\/c 
of the ‘‘U” mano- 


~~ s™ 
ce ™ 


Scale of Net lbs 











It is understood that the drum is only turned 
once during the time interval, as at present 
in engine testing. 

Turning the drum by leading the cord 
(better, stranded German silver wire) to the 
leading screw of a shop lathe will be found 
quite satisfactory for almost all cases of 
shop and laboratory testing. It is true that 
the shop engine is required to do a variety 
of work, and whether it turns the grind- 
stone or the drum of an indicator, its more 
modern type is reliable. With steady steam 
pressure, and shop work to perform which 
is only slightly variable, it will be found 


more readily and scarcely less satisfactorily © 


harnessed to the indicator drum than a 
fine astronomical chronographic movement. 


f 


| 
| 
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In passing, it may be well to note the 
necessity for a light-powered uniform me- 
chanical movement, for general shop and 
laboratory testing, for other timing besides 
that as above noted in connection with the 
indicator. It appears that the change gear 
system of an ordinary screw cutting lathe 
has been so well developed and is so ad- 
mirably adapted to a wide range of speed 
changes that all that is further required is 
to gear on such a system, or its like, toa 
small motor; and this motor should be 
preferably driven by a weight, and its speed 
controlled, as in chronographic movements, 
mechanically, by a delicate friction gov- 
ernor, or by a gravity or electric contact 
arm, 
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draulic connection are more of a qualitative 
value, as showing the fluctuations of power 
absorbed, and the time of occurrence of 
such, owing to the errors in the recorded 
pressure arising from leakage past the in- 
dicator piston. 

The timed records are integrated, by the 
planimeter, in the usual way, for the value 
of the mean ordinate, in this case, the mean 
pressure recorded. This corresponds to a 
certain mean pressure given off by the dy- 
namometer arm, as found by plotting a 
curve of calibration of pressures, connecting 
those of the dynamometer arm with those 
of the indicator spring. In this way the 


mean or average pounds of effective pull on 
the dynamometer strap or other friction- 
absorbing device becomes known, from 
which the power absorbed is computed as 
usual. 



































meter. When the 
greatest sensitiveness = 
of the indicator is 
most ‘desired (with 
small pressure varia- 
tions) it is least ob- | 
tained. It would | 
therefore be much Cc 








better to use some A 
form of diaphragm, 

or closed tube press- 
ure-recording = 
gauge. It should be es 
capable of enduring 
much more rapid and 
extreme fluctuations 
than any on the 
market at present. 

















The requirement T 
of an absolutely 
closed system, under 
all conditions of use 
of the hydraulic con- eee 
nection, corresponds 
to the necessity for 
inextensible (or rigid) 


a linked connection. 


Fig. 7. 








parts or members of 
| 
! 


In either case, there 
must be an invariable 
relation, or fixed proportionate transmission 
of motion, from the dynamometer lever arm 
to the indicator piston. The extent of move- 
ment of this piston must correspond exactly 
to the pressure which produced that move- 
ment, while the piston is reacted upon by 
the indicator spring. 

The time interval must be short, during 
which the power absorbed by the dynamom- 
eter is to be measured and recorded by the 
indicator, as at present constructed. For 
tests of from one to two hours’ duration 
(the usual laboratory limit) a larger drum 
might be substituted; that is, a drum with 
as large a diameter as possible, consistent 
with the present distance between the axis 
of the drum and the indicator cylinder. 


Fig. 10. 

Each, of course, has its field of usefulness. 
Work should not be neglected because the 
time intervals involved cannot be measured 
absolutely to within the one-hundredth of a 
second. Moreover, it will be found that 
the possible changes on an ordinary screw- 
cutting lathe are as extensive as may be 
desired for almost any kind of time move- 
ment. They are so much more varied, in 
fact, that I have found no maker of chrono- 
graphs as yet anxious to furnish an instru- 
ment with one-tenth of the possible ranges 
of speed of which the shop lathe is hourly 
capable. The cylinders of the finest chro- 
nographs are back-geared to turn once in 
ten seconds and one minute; or, once in 
thirty seconds and one minute. 





It should be borne in mind that besides 
the above quantitative records, others, 
purely qualitative in character, may be de- 
sirable. For this purpose it is amply sufli- 
cient to draw the cord attached to the 
indicator drum along by hand. In this way 
most interesting, and it may be valuable, 
information can be recorded respecting the 
performance of a dynamometer; or some 
characteristic of its load variations exam- 
ined into, without requiring to find the 
mean pressure exerted by the dynamom- 
eter arm, or the mean load. Such charac- 
teristic variations may be due to changed 
conditions of the rubbing surfaces, in fric- 
tion dynamometers, or to speed changes, or 
both. The records from the use of hy- 


Fig. 11. 


I. MECHANICAL TRANSMISSION OF THE DY- 
NAMOMETRIC PRESSURE. 

In testing a No. 1, 6-inch, Pelton water- 
wheel, absorbing only a fraction of a horse- 
power, at high speed, the arrangement 
shown diagrammatically in Fig. 1 was 
adopted. The light leather strap, 8, passed 
over the motor pulley, ?, and was attached 
at the lower end, A, to the lever arm, /, 
while the other end supported a counter- 
weight, W, of 1 pound. The lever moved 
upon a knife edge, at C, and pressed the 
rod, F, firmly against the piston of the in- 
dicator. Fig. 2 shows the arrangement of 
the upper end of this rod, FR, pressing di- 
rectly against the piston screw, G, and 
inclosed by a rubber washer, W. Fig. 3 
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shows a linked connection, designed and 
specially made for this purpose, by the 
Crosby Steam Gauge and Valve Co. The 
piece, J, is screwed into the piston, after 
the regular screw, G, is removed. 

In making the tests, the indicator cord 
was attached to the tool post of a lathe, and 
driven by the leading screw, the change 
gears being arranged for any definite time 
movement, as may be desired; thus, for a 
three-minute interval, as shown in Figs. 4 
to 9, inclusive. After pulling the cord taut, 
the time interval was noted, either by mark- 
ing the card and noting the time, or by 
touching the lever (or other part of the sys- 
tem, as outlined in Fig. 1), and thus causing 
the indicator pencil to make its own time 
record. In this way several time cards 
were taken and compared. The speed of 
the leading screw was also noted, from 
which, and its known pitch, the time in- 
terval for any combination was readily 
obtained, and the time base of the cards 
drawn, as shown. The pressure scale was 
determined by using a standardized spring 
balance, reading to one-fiftieth of a pound, 
and plotting the pencil movement corre- 
sponding to equal increments of weight, as 
1 pound, by attaching the hook of the 
spring balance to the hook at the end, A, of 
the lever, LZ, the weight, W, remaining on, 
as during the subsequent tests. By this 
means, the net or effective dynamometric 
pressure (a pull) was recorded at once, and 
the scale of pressures drawn according to 
this calibration. On the cards, the line A B 
is the indicator zero, found by relieving the 
rod, R, of any pressure upon it, and taken 
either while the motor is at rest, or running; 
the line CO D is the dynamometer zero, taken 
while the motor is at rest, or drawn accord- 
ing to the previous calibration for this line, 
as compared with the indicator zero. 

Fig. 4 was taken with oiled graphite on 
the strap, and shows characteristic varia- 
tions, due to starting with a cold dynamom- 
eter pulley, and of stopping after it had 
been much heated by friction in running. 
The gradual fall of the line, from £ to F, 
is caused by the decreased friction due to 
the heating of the pulley. The ordinate 
F FP is the total pull on the strap; 7’ V the 
pull due to the counterweight, W, and the 
other parts of system of leverage acting 
with it, amounting to 0.75 pound, on cards 
of Figs. 4 to 9, inclusive; and S 7’ is the 
net or effective dynamometric pressure at 
the point considered. 

Fig. 5 shows running variations, as fol- 
lows: After starting, the effective pull or 
pressure, due to the friction of the strap on 
the pulley, fell from ZH to G, as above noted; 
then a hydrant in the system of piping, 
branching off from the main water supply 
pipe leading to the motor, was slowly 
opened and closed, then left open to H7; 
after closing the hydrant, the friction press- 
ure fell, as usual, from H7 to K, while the 
pulley became more heated; the hydrant 
was opened at A, and closed and opened in 
quick succession, to Z; 1 to M shows the 
usual effect of the heating of the pulley ; 
from M to N, the throttle valve (a hand- 
wheel gate valve) was closed in part, opened, 
closed almost entirely, at VV, opened again 
at O, then rapidly closed to P, and opened 
to @, remaining open to the end of the card. 

Fig. 6 is a power card. The area, above 
the line ( D, as found by a planimeter, is 
3.29 square inches, its length is 5.4 inches, 
giving the mean ordinate of 0.609 inch ; 
from the pressure scale, 0.325 inch corre 
sponds tol pound; therefore the mean effect- 
ive dynamometric pressure is 1.87 pounds. 
The total speed, as counted by a Tabor revo- 
lution counter, for the three minutes of the 
run, was 4,100 revolutions, giving 1,366 
revolutions per minute. The pulley has a 
mean diameter of 2 inches, from all of 
which the horse power is computed, as fol- 
lows: 

Dyn. H. P. = 
Mean effec. Dyn. Pres. & Cir'm (ft.) 
33,000 
1.87 < 0.7525 x 1,366 

33,000 


Mean R. pm 


= 0.0582. 


The mean dynamometric pressure is shown 
on this and subsequent power cards by a 
dotted line. 
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Figs. 7, 8 and 9 show characteristic start- 
ing and running variations, the former two 
cards, with dry graphite only on the strap, 
from cold condition of the pulley; and the 
last card with oiled graphite (powdered or 
flaked), also with cold pulley, at the start. 
The small variations in the curves are due 
toa hydrant being opened and closed, and 
the larger variations to the throttling of the 
water pressure, at the gate throttle valve. 
Fig. 10, as well as all of the preceding 
cards, were taken with a 10 pound indicator 
spring, acting at the leverage, and by the 
arrangement, as shown in Fig. 1, of 5 to 7} 


ssure Card 


of 80 1b. Indicator Spring 


Water Pre 


twelve and one-half minutes, but only ten 
minutes of this period were used to find the 
mean speeds, pressures, and horse-power, 
beginning at the 22-minute ordinate, as 
shown, after the motor had settled down to 
almost steady running. The dynamometric 
card was taken with a 10 pound spring in 
the indicator, using the Crosby link connec- 
tion of Fig. 3, with the leverage of 5 inches 
to 74 inches as shown in Fig. 1. The strap 
was thoroughly covered with oiled powdered 
graphite. The water-pressure card, show- 
ing the starting and running variations in 
the head of water, was taken with an 80- 
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Fig. 13. 
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inches. But Fig. 11 shows a card, taken 
with a 20-pound indicator spring, and lever- 
age of 24 to 5 inches ; that is, the indicator 
rod, R, was midway between the fulcrum, 
C, and the other end, A; and the Crosby 
link connection, Fig. 3, was used. The 
time interval of cards, Figs. 10 and 11, was 
four and one-half minutes, and the total 
speeds, respectively, 6,800 and 6,900 revo- 
lutions, from which, and the other data, 
obtained as previously explained, the dyna- 
mometric horse. power was computed. 

Fig. 12 shows simultaneous dynamometric 
and water-pressure cards, taken for about 


pound indicator spring, the indicator being 
located between the gate throttle valve of 
the motor and the main stop valve of the 
line supplying the water, and its drum be- 
ing drawn simultaneously with that of the 
other indicator. From @ to // the varia- 
tions are due to opening and closing a hy- 
drant inthe system branching off the main 
supply pipe; from // to A the main stop 
valve of the pipe line was partly closed, 
and wholly closed for an instant; from K to 
L the motor’s gate throttle valve was partly 
closed, and wholly closed for an instant; 
from M to NV the motor was running with 
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its own throttle valve partly closed, being 
fully opened again at V. From the 2-min- 
ute to the 12-minute ordinate, the integrated 
area is 2.22 square inches, the length of 
this time base is 4.125 inches, giving the 
mean ordinate as 0.538 inch, or 1.656 pounds, 
on the vertical pressure scale of 0.325 inch 
to the pound dynamometric pressure. The 
total speed for the ten minutes was 12,100 
revolutions, or a mean speed of 1,210 revo- 
lutions per minute, giving the dynamome- 
tric horse-power of 0.0457. 


Il, HYDRAULIC TRANSMISSION OF THE DYNA- 
MOMETRIC PRESSURE, 


Fig. 13 shows the arrangement adopted 
in this case. The variable pressure to be 
measured and recorded was applied at the 
end of the lever arm, shown below the dia- 
phragm casing. The pressure was thus 
transmitted to the diaphragm, through the 
vertical stem pressing against the enlarged 
plate beneath the diaphragm—a rubber disk 
about ;'; inch thick. The casing and system 
of piping above the diaphragm was filled 
with water, after the ‘“‘U” tube had been 
filled with mercury up to the indicator pis- 
ton. The cock directly over the diaphragm 
was for the escape of air while the system 
was being filled through the stand of pipe 
to the right. Before filling the ‘“U” 
tube with mercury it was first filled with 
a high grade of oil, then the mercury 
poured down the pipe to the left of the in- 
dicator till it reached almost to the level of 
the horizontal branch leading to the dia- 
phragm. In this way the ‘‘U” tube system, 
as well as all parts of the indicator connec- 
tion, became lined with the oil, which 
flowed out of the escape holes of the indica- 
tor as the mercury slowly rose up to the 
same level. To put the indicator piston in 
position it was pressed down upon the mer- 
cury, which was allowed to escape through 
the small drain hole in the indicator cock. 
In this manner a practically closed system 
was obtained, as free as possible from air. 

Fig 14 shows three cards, arranged on the 
same time base, as taken by this method. 
The scale of pressures is the same in each 
case, and is taken from a calibration of the 
indicator, in this position, for four-pound 
increments applied at the end of the lever 
arm, shown below the diaphragm of Fig. 18. 
In running the pressure up above 28 pounds 
for this calibration, the mercury oozed out 
of the indicator escape holes as the lever 
arm was further pressed down to hold the 
pressure of calibration. 

With an absolutely closed system this 
method adapts itself to traction dynamo- 
metric work,* the pull (or push) being en- 
tirely by and through the lever arm above 
referred to, and thence transmitted to the 
pressure recording gauge placed anywhere 
inside the car. Of course, the chart of this 
pressure-recording gauge may be moved by 
belting to the car axle, or otherwise timing 
its movement with that of the car, as with 
the Boyer speed recorder. But it cannot be 
integrated for mean values, in this instance, 
unless the car speed remains absolutely uni- 
form, which is never the case. Therefore 
it is best to drive the recording chart by 
means of clock mechanism, attached to the 
same, and placed with it inside the car. To 
prevent derangements due tostarting sudden- 
ly and to unforeseen extreme variations, a 
safety-valve air chamber may be introduced 
in the system of piping leading from the 
diaparagm to the indicator. This method 
of relief would become immediately opera- 
tive, so soon as the pressure within the sys- 
tem. exceeded the limit of the safety valve. 

A.s a machine tool dynamometer, also, the 
me thod outlined above will be found useful 
in measuring and recording the pressure 
upon the work undergoing cutting opera- 
tions, as in drill press work, the working 
pressure of which would be recorded by 
p jacing the work in direct connection with 
t he lever arm of the dynamometer. If the 
pressure gauge chart be moved by connec- 
tion to the automatic feed mechanism of the 
drill press, its timing will be regular enough 


* As has been thoroughly tested and practically 
deveLoped by the Richard Fréres, Paris, in their 
liapkragm (or springless) traction dynamometer. 
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to allow of integrating the record for the 
mean effort exerted during the drilling 
operation. 

For the Alden, Prony, Webber, Lewis 
and other forms of scale-arm absorption or 
transmission dynamometers, the method of 
Fig. 13 will be found equally adapted by 
using a closed system with a pressure-re- 
cording gauge. 

=>: — 
Fire at Purine bistvecaiiy. 


The loss by fire of the mechanical labo- 
ratory of Purdue University at Lafayette, 
which occurred the evening of the 23d inst., 
is a loss to the profession of mechanical 
engineering as well as to the university to 
which it belonged. 

Very much of the most advanced and 
most valuable laboratory work of the time 
has been done there during the past few 
years, especially io the matter of tests of 
locomotives, the apparatus fitted up there 
for that purpose having been unique and 
unequaled. Some of the results attained 
by its use have been given our readers; a 
letter from Professor Goss on effects of 
different lengths of connection to indicator 
having been published only last week. 

The building burned was a new one, re- 
cently accepted from the contractors and 
dedicated on the 19th inst. It cost $100,000 
and contained paid for equipment to the 
value of $70,000 aside from that which had 
been presented to the laboratory. It is 
understood that immediate steps to re- 
build will be taken 


_ -—>e 
Foreign students of American engineering 





economy get a wrong impression when it 


comes to railroad grade crossings in large 
cities. Permission is constantly being given 
railroads to multiply such crossings, 
this permission is obtained in spite of the 
protests of engineers, and as to that matter, 


in spite of the fact that the majority of the 


citizens know it to be wrong in every way. 


We doubt if there is a single recent instance 
of creating a grade crossing in this country 


but 


in acity of fifty thousand inhabitants that 
was not a matter of dollars and cents be- 
tween a railroad corporation and some one 
with a ‘‘ pull.” It isa libel on the citizens 
to assert that they do not know better. It 
might be assumed that the matter would be 
corrected by the votes of the people, but 
experience shows this to be something hard 
to accomplish. The average city voter in 
this country votes the ‘‘straight’’ ticket 
without reference to a few people—more or 
less—killed at grade crossings, and the fel- 
low with a vote to sell toa railroad makes 
his bargain without any serious considera- 
tion as to future political preferment. That 
is exactly all there is of the matter. 
—-_ 
The experiences of cities in all parts of 
the country with the trolley system are 
practically the same. Franchises are granted 
without any very definite restrictions as to 
speed or other considerations of safety; then, 
when the killing of people becomes so 
notorious that some attention must be paid 
to it, itis found impossible to enforce any 
material restrictions; the public must be 
satisfied with the farcical arrest of a motor- 
man occasionally, who is, in due time, re 
leased for the sufficient reason that there is 
no cause for his arrest. If more attention 
was given to the granting of franchises 
there would be less trouble afterwards, and 
less loss of life. The problem of transport- 
ing passengers in large cities is a serious 
one, but the people demand speed, and they 
get it at the sacrifice of safety. 




















The Consolidated Car Heating Co., 
Y., is running overtime. 


Albany, N. 


atthe Western File Works, Beaver Falls, Pa. 


Millbank, , is being put in place by the Ber- 
lin Iron et Co., of East Berlin, Conn. 





There are good prospects for resumption of work 


The new bape of the Diamond Mills Paper Co., at 
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< EVANS'S 
QUPLEX DOUBLE-ACTING RAM } 
| PUMPING ENGINE I | 


We WITH MASON REGULATOR, 
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MASON 
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BOSTON, 
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Biowers, EXHAUSTERS, = 
HEATING FURNACES. ““’ 
juno BLOWERS, PLACKSMaTI Dritts. 















THE IRON FOUNDER, 


2mo, cloth, $2.50. 


THE IRON FOUNDER SUPPLEMENT, 


12mo, cloth, $2.50. 


Eacu sy SIMPSON BOLLAND. 


JOHN WILEY & SONS, NEW YORK. 


Ready Made Cut Gears. 
Ready Made Cast Gears. 


Gears Made to Order. 
Gear Cutting. 
Gear Book, 15 cents. 


Gear Cutting Machines. 
GEORGE B. GRANT, 
Lexington, Mass., 

and 125 South 1lith St., 
Puiladelphia, Pa. 








Ready Made Brass Gears. 


Treatise on Gears, $1.00, 





BORING AND TURNING MILLS. 


87, 51 and 62 Inch Swing, with Two Regular Heads. 


42 INCH SWINC, WITH TURRET HEAD, AND 


SCREW CUTTIN 


All gears accurately 
Machines are self-contained and therefo 


BRIDGEPORT MAG 


E. P. BULLARD, Prop. 


C ATTACHMENT. 


cut. All feeds positive, 
re do not require an expensive foundation. 


HINE TOOL WORKS, 


BRIDCEPORT, CONN. 
New York Office, 39 CORTLANDT STREET, ROOM 86. 


The blast furnace of the Norton Iron Works, 
Ashland, Ky., has resumed, giving employment to 
600 men. It has been seven years since the entire 
plant was last in operation. 

The Riverside, Belmont and La Belle Iron Com- 
panies, Wheeling, W. Va., have notified their em- 
ployes that the mills will resume work. The 
three plants employ over 2,000 men. 

The Safety Emery Wheel Co., Springfield, 0O., 
issue a catalogue of emery and corundum wheels 
and emery wheel machinery. They are puttirg a 
new wheel on the market, which, owing to its con 
struction and mounting, is claimed to be almost 
absolutely safe against bursting. 

S W. Card & Co., Mansfield, Mass., have issued 
an 1894 catalogue of taps and dies suited to the 
various purp ses of such tools. The catalogue isa 
very fine one, and will be likely to be preserved by 
those who have use for such tools. In addition to 
complete illustrations of tools, there are several 
half-tone views of exterior and interior of shops. 
The Berlin Iron Bridge Co., of East Berlin, Conn., 
have received the contract for an iron roof for the 
boilerand engine room of DeLand & Co., at Fair- 
port, N. Y. The roof wili be covered with the 
Berlin Iron Bridge Compa’y’s patent anti conden- 
sation corrugated iron. This company also has 
the contract for the iron roof of the new producer 
house of the Citizens Gas Co., of Brooklyn, N. Y 
This building is 69x151 feet, the iron roof to be 
covered with slate. 

The statement that the Davis & Farnum Manu- 
facturing Works, of Waltham, were shut down 
three days the past week is not correct. They have 
been running every working day for a number of 
years, and during the last depression were one of 
the few concerns in Waltham that did not have the 
working hours reduced or closed for several days: 
The company, we are informed, employed more 
help the past year than ever before, and expect to 
do considerable work the present year.—(Com- 
mercial Bulletin. 





About a year ago the Joseph Dixon Crucible Co., 
of Jersey City, issued a pamphlet on lubricating 
graphite. It embodied an elab_rate scientific 
opinion by Prof. R. H. Thurston on the value of 
graphite asa lubricant, and much interesting in- 
formation on the subject from practical men. 
The pampblet has had a large circulation, and the 
company has been enabled to obtain from well- 
known men a vast amount of additional knowledge 
on the uses of graphite. Another pamphlet, twice 
the size of the former, will be issued early in Feb- 
ruary, and a copy will be sent free of charge to all 
interested in the subject of friction and lubrica- 


“tion. 


Maris & Beekley (Engineers and General Machin- 
ists, Overhead Tracks, Trolleys and Switches, 
Portable Hoists, etc.), Philadelphia, Pa., write us: 
At the time we received your valued favor of 9th 
ult., the entire business condition seemed so com- 
pletely flat and unpromising to us, that we con- 
cluded it would be netter not to reply at all, than 
to send for publication our very gloomy view of 
affairs, which we felt would not be of use to any 
one, or even cheering, and which we also felt might 
prove tobe atransient one. In this latter respect 
w: take pleasure now in saying our hopes have 
been realized rather sooner than we expecte !, and 
although the financial situation is still very slow, 
yet since the first of the year we have receiveda 
substantial a'd constantly increasing number of 
inquiries, which shows that business men are again 
thinking of buying. In addition to this, we have 
actually secured several large orders, as well as 
some from abroad, which are evidently the result 
of our World’s Fair exhibit. It certainly begins to 
look to us asif the worst of the recent depression 
was over, and we feel sure that once the wheels of 
business get started, they will soon be revolving at 
a satisfactory speed. Of course, we are aware 
that the above will be too late for publication, as 
you intended, but we thought yours of Sth was 
certainly deserving of areply, even thougha late 
one. 
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THE DEANE 


OF HOLYOKE 


EAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 





THE FINEST 


PITTSBURG. 
Cuicaco. 
New Yorn. 


QUALITY OF STEEL 


In Bars, Blocks, Sheets and Polished Rods, 
FOR TOOLS, DIES, MILLING CUTTERS, ETC. 








BOLT-CUTTING, NUT-TAPPING AND 
PIPE-THREADING MACHINES, 


DRILLING MACHINES, for Hand and Power Use 


MANUFACTURED BY 


WILEY & RUSSELL MFG. CO0., Gre:nfield, Mass. 
SEND FOR NEW CATALOCUE. 


ALSOo™— 





Sore REPRESENTATIVES 


BOSTON: it & {3 Oliver St., 


R, MUSHET’S SPECIAL STEEL” 


SAVES LABOR in being able to run at GREATLY INCREASED SPEEDS. FEWER GRINDINGS. No WASTE inredressing. 


IN THE UniTEep Srartss. 


B.M. TONES c& CO., 


NEW YORK: 1(43 Liberty St. 





= Le y of 
9 to 24 in. Swing, 
Modern Design, 


Valuable Features. 
CATALOGUE FREE. 





Over 22 Sizes 


lathes, to say nothing of the various attach- 


ments and other tools, is what we are building, 
and they are 
mechanical design. 
guaranteed. 
about them. 


SEBASTIAN LATHE CoO., 


117-119 CULVERT ST., CINCINNATI, 


all right up in the front rank of 
Workmanship, etc., fully 


Our catalogue will tell you all 





American Standard Gauge & Tool Works, 


WILMINGTON, DEL. 
Makers of Implements for 
a Measurements. 





Flat Bar Gauge. 
JAS. A. TAYLOR & CO, 


Crescent Gauge. 


Send for New Pamphlet. 















2 _ BEAM CALIPERS 
<3 “tl fen) 7 IN 5 SIZES 
Ss \ Any graduation, 
Ss | Also Vernier and Metric System. 
road WARRANTED ACCURATE, 

S {} Ask your dealer for them or send for circulars 


and pricesto K, @, SMITH, Columbia, Pa. 








FOR LAGGING LOCOMOTIVE BOILERS. 


United States. 


H. W. JOHNS MANUFACTURING 60,, 








87 Malden Lane, NEW YORK. 


ASBESTOS CEMENT FELTING, 


Samples and Descriptive Price List Free by Mail. 


We are prepared to take Contracts for applying 
Steam Pipe and Boiler Coverings in any part of the 












87 MAIDEN LANE, 
NEW YorRE 
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Machinists’ Supplies and Lron. 


New York, January 27, 1894. 

Iron—American Pig We quote Standard North- 
ern brands. No 1 Foundry, $13.00 to $14.00: No. 2 
$12.50 to $13.25; Gray Forge, $11.75 to $12 2.50. South 
ern brands of good quality are obtainable at $13.00 
to $14.00 for No. 1 Foundry; $12.00 to $13.00 for No. 
2, and $11.25 to $12.00 for Gray Forge. 

* antimony—The market is quiet. We quote L.X., 
g34c. to 94ec.; Cookson’s, 10c. to 10%c.; Hallett’s 
9c. to 9Ke., and U. S. French Star, 10c 

Lard Oil—Prime is quoteé at 70c. to T1e, 

Copper—The market is quiet and steady. We 
quote Lake Copper at 9.85¢e. to 10.05¢c. for spot. 

Casting Copper is held at 914c. to 9.40¢c. 

Lead—The marketis quietand steady at 3.22k¢c 
to 3.25c. 

Spelter—The market is dull. Sellers are 
3.5tc. to 3.60c. for New York delivery. 

Tin—The market is quiet and lower. Jobbing 
parcels are moving at 20.05c. to 20.10c. for spot. 


asking 





”& WANTED 


* situation und Help’? Advertisements only tnserted 
wnder this head. Rate 80 cents a line for each inser. 
tion, About seven words make acine. Copy should be 
sent to reach us not tater chan Saturday morning for 
the ensuing week's issue. Answers addressed lo our 
care will be forwarded, 


Ww Vanted —Fore manship by one of exp; engines, 











pumps, or gen. repairing, Indicator, Am. Macu. 


Engineer wants pos. as first ass’tin some elec- 
tric light or power station. Engineer, Am. MACH. 


tools, punches, repairs, gear 
Tools, Am. MACH, 


Tool maker, exp’d, 
and rack cutting, wants pos. 


An exp'd foundry foreman is open to engage't, 
can give first-class refs. E. L., AM. MACHINIST. 


wants change 
Macu. 


Eng. and draftsman, 33, married, 
Boilers, engines, general mach’y. O. C., AM 


Pattern maker—Sit’n wanted by young man; exp. 
as foreman, electric & gen'| mach y. E, AM MAacu. 


An experienced foreman pattern maker wants 
sit’n; highest refs. astoability. Patterns, Am. Macu. 


Comp. draftsman exp’d in eng., boilers and gen 
eral mach. wants position. Box 3, AM. MACHINIST 


Draftsman of six years’ experience, wishes posi 
tion; references. Box 7, AMERICAN MACHINIST. 


unexcelled skill and 
H.R., Am. Macu 


Machine draftsman of exp., 
ability, is open for engagem’t. G. 


Wanted—Foremanship; exp’d in machine tool 
building; seven years as foreman; age, 31; can do 


drafting; the West preferred. ‘Chord,’ Am. MACH. 
Foundry foreman wants position; thor’ly com- 


petent, experienced and successful. engine mach’y, 
valves, chilled rolis, ete. I mix metal from its 
chemical analysis. Cylinders, AM. MACHINIST. 





DON’T ACCEPT ANY SUBSTITUTE FILE. 


INSIST ON HAVING 
NICHOLSON. 







3000 
VARIETIES FILES 
[X. F.] & INCREMENT CUT FILES. 





BERLIN IRON BRIDGE CO. 


Office and 


WAZ orks, 


No. 8 Railroad Ave., East Berlin, Conn. 


CHAS, M. JARVIS, Pres. and Chief Engineer. 


FRANK L. WILCOX, Treasurer. 


Engineers, Architects and 
Builders of 





BURR K. FIELD, Vice-President. 


GEO. H. SAGE, Secretary. 


DEB ZT A oP 


-sSuipiing 
pue sospiug |e01g pue uOdl] 


ras 


The above illustration is taken direct from a photograph, and shows the interior of a Machine Shop, the 


Roof of which was designed and built by us for the 


Titusville Iron Co., at Titusville. Penn. The build 


ing is 70 feet in width by 205 feet in length. The roof trusses are made entirely of iron, and desisned 


to carry shaftine 
roofs built after thi- plan are 


Through the centre of the buil ling is a row of wrought iron columns. 
ovonly much neater 


Machine skop 


in appearance than heavy, cumbersome, wooden 


trusses, but a estronger and stiffer; and where no wood is used about the construction the danger from 


fire is entirely eliminated. 


SEND FOR OUR ILLUS 


STRATED CATALOGU 





ENGINEERS AND FIREMEN 


have passed examinations successfully, and secured good positions, 
through the teachings o 


~ 
ROPER’S PRACTICAL HAND BOOKS, 
By STEPHEN KOPER, ENGINEER. 

These books embrace all’ branches of Steam Engineering— 
Stationary. Locomotive, Fire, and Marine, Any Engineer who 
wishes to be well informed in all the duties of his calling should 
provide himself with a fullset, They are the only books of the kind 
ever published in this country, and they are so plain that any 
Engineer or Fireman thet can read can easily understand them, 

Descriptive Catalogue Mailed Free. 

EDWARD MEEKS, Publisher, 

1312 FILBERT ST., PHILADELPHIA, PA, 


COOKE & CO. 


163 & 165 WASHINGTON ST., 


NEW YORK. 


ENGINES and BOILERS, 


VERTICAL, 
HORIZONTAL, 
STATIONARY, 
PORTABLE, 
Plain and Automatic. 


Write for Catalogue and 
mention this paper. 

















“Star” Screw Cut- 
Foot Lathe ting Auto- 
Swings matic Cross 
9x25 in. A Feed, etc. 
A 
ere iam he ore 
Scroll Saws, M Catalogue 
Circular Free 
|\Saws, Lathes of all our 
| Mortisers. 2 Machinery. 








Seneca Falls Mfg. Co. 687 Water St., Seneca Falls, N.Y, 





Political Economy, the Tariff and the Currency 
JUST READY. 

A Catalogue of Books and Pempbiete on Social Sci- 
ence, Political Economy, the Tanti, the Currency, the 
Finances, Population, Pauperism, Charity, the Land Ques- 
tion, etc. 32 pages, 8vo, sent free to any one in any part of 
the world who will furnish his address, 


HENRY CAREY BAIRD & CO. 
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS 
810 Walnut St., Philadelphia, Pa., U.S. A. 


it A NEW CRANK SHAPER. 





NOVEL, YET SIMPLE. 
Length of stroke 
achanged INSTANTANE. 
- OUSLY while IN MOTION, 
Get Photos & Prices 


NOTHING LIKE IT. 
*Pox Machine Co., 
325 Nor. Front St., 
Grand Rapids, Mich. 


135 Finsbury Pavement, 
London, England. 
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Mechanical eng. and designer, with experience in 
marine engines and boilers, high grade Corliss and 
hoisting engines. is open for engagement; best 
references, Address T. U 33, AM. MACHINIST. 


Situation wanted; 37 years old; have had experi 
ence as machinist and tool maker 22 years; had 
charge of oe dies past six years in locomotive 
shop. Box 752, AMERICAN MACHINIST. 


Wanted—A blacksmith who is familiar with tem- 
pering and case hardening by the use of Brown & 
Sharpe furnace; give age, references and wages 
expected. Box 5, AMERICAN MACHINIST. 


A good all round machinist (one that can do forg 
ing preferred) that is temperate and industrious 
wanted for steady work. Address, stating wages 
expected. B. B. Beardsley, Waterville, N. Y. 


Asst foreman boiler maker, locomotive 
age 35, thorough mech., make estimates, wants 
pos. as foreman, or contract to build or rebuild 
boilers, tanks, reset tubes, ete.; R. R. shop pref‘d:; 
refs. Al. ‘“*Temperate,’ AMERICAN MACHINIST. 


works, 


Wanted— Machinist, competent to manage either 
the snops or office business of a machine shop and 
foundry, well equipped and well located; one who 
can put in asmali working capital preferred; com- 
pany chartered. P.O. Box 463, Dalton, Ga. 


of machine shops: 
perieneed on C 

38 years of age; 2 
class references. 


practical experience 


ete., John Morrow 
Ont., Canada. 


mechanical engineer and 
designing 
gines, 
machinery. 
year 
Give qui ilifications, experience, age 
salary wanted. (C 


Wanted~— Situation as foreman or superintendent 
have held both positions; ex- 
orliss engines, mining & gen. mach’y; 
22 years’ practical experience; first- 
Address Box 4, Am. MACHINIST. 
-First-class machinist, who has had 
in designing and making tools 


Wanted 


for a milled machine screw factory; rising young 
man preferred; wust be temperate, reliable, and 
well recommended; state salary, experience, age, 


Machine Screw Co.. Ingersoll, 


A mechanical engineer, 36 years, experienced in 


the design and construction of high grade engines, 
special tools, 
in handling 
position as 
engineering department, and 
diate engagement 
MAcHINIST. 


and general machinery, competent 
men and work systematically, desires 
superintendent of works or chief of 
is open for imme 

Address Competent, AMERICAN 


\ first-class experienced 
draftsman, capable of 
ecompound condensing en- 
air compressors, heavy hoisting and mining 
Good salary and engagement for one 
none but e xperienced, sober r men need apply. 
references. and 
AN MACHINIST. 


Wanted Immediately 


high grade 


rliss AMERK 


(Continue 


don page V4.) 








POWER OR HAND PLANER, 


FOR MODEL MAKERS, EXPERIMENTAL WORK, &o. 


Has all the Improved Features Usually Found on High Grad 
Planers, and is Capable of Doing the Best and Finest Work. 


4300138 UOIBUlUSEM PB! 
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FOR 


ALL KINDS IN STOCK. 
Manufactory, SREFFIELD, ENG. 
Chief Am. Office, 91 JOHN ST., N.Y. 
WM JESSOP & SONS, LTD. 


Established a century ago. 
Medal World’s Columbian Exposition 1893. 


TOOLS, 
DRILLS, 
DIES, &c. 

















One Set of 12—by 1-4 in. to 2 


L’t’d, 21 Cross St., 


C.W.LE COUNT, 


SOUTH 


NORWALK, CONN. 
REDUCED PRICE OF LE COUNT’S 
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These goods are for sale by CHAS. CHURCHILL & CO., 
London, England, 








[Sea 


Quality ; 
Dupiex, 
Process Papers, Scales, 
&ec. Catalogue on application. 
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(\ ey \4 Branch: 265 State St., Chicago, it 
\ Oh Manufacturers of (yt 
x \ Drawing Materials, | 


4 


Surveying Instru- VW 
ments, &o. 


Paragon Drawing Instruments, Extra aii Best 
German Drawing Instruments, Paragon, 
Universal, Anvil Drawing, Helios, Blue 
Triangles, T Squares, &., 








BORING avo TURNING MILLS 


COMBINING EVERY IMPROVEMENT. 
14 SIZES FROM 5 TO 20 FEET. 


BETTS MACHINE COMPANY, 


WILMINCTON, DEL. 
Chicago Office: 14 South Canal St. 





FITUNBURU | ce 


AND OTHER > 


SEND FOR 
CATALOCUE E. 





48-inch E ngine La athe. 


Fitcupurc Machine W orks, 


pga OF THE CELEBRATED 


TNGIME LATHE 


| METAL-WORKING MACHINES 
| FITCHBURG, 
MASS. 





BUILDERS" 


ARGE ..._ For 


CASTINCS 


Steam, 
Loam, 


“TRON FOUNDRY, 


PROVIDENCE 


mR. i 


Pumping and Sewage Engines, 
Dry Sand, Air Furnace Gun- 


Iron Castings. 





Capacity of Foundry Cranes, Fifty Tons. 





P.H.@F.M.ROOTS, 


Connersville, Indiana. 


Chicago Office, 501 Manhattan Building. 
MANUFACTURERS OF 


PORTABLE FORGES, TUYERE IRONS, ETC. 





ROOTS? NEW ACME HAND BLOWERS 
Slow speeded, Force-blast, Durable, 
Compact and Cheap. 

Roots’ Foundry Blowers, Gas Exhausters, etc. 
8. S, TOWNSEND, Gen, Agt.) 163 & 165 WASHINGTON ST., 

COOKE & CO,, Selling Agts, \ NEW YORK, 








In Writing, Please Mention This Paper. 





WORTHINCTON 
CONDENSER. 


ONLY APPARATUS that can 
MAINTAIN a VACUUM on EN- 
GINES and ELEVATE the dis- 
charge WATER to TANK at 
any height. 

This feature is appreciated by 


PAPER MILLS, SUGAR RE- 
FINERIES, COTTON and 


WOOLEN MILLS. 


HENRY R. WORTHINGTON, 


NEW YORK, 
BOSTON, PHILADELPHIA, CHICAGO, 
ST. LOUIS, DENVER. 
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* WANTED: 


** Situation and Help” Advertisements only inserted 
under this head. Rate 30 cents a line ir each inser 
tion. About seven words make atine. Copy should be 
sent to reach us not later than Saturday morning for 
the ensuing week's issue. Answers addressed to our 
care will be for warde a 


WwW satekTnorven thly practical draftsman on the 
Corlissengine. Address stating age, experience, 
and salary required, Box 6, AMERICAN MACHINIST. 








+ MISCELLANEOUS WANTS + 


Advertisements will be inserted under this head at 
85 cents per dine, each insertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu- 
ing week's issue, Answers addressed to our care will 
be forwarded. 

Cheap 2d hd lathes & planers. S. M. York, Clev’d, 0. 
Auto. Steam Flue Cleaners. Kelley Co., Erie, Pa. 








For Sale—Second-hand drill presses, engine lathes 
& planers. Dietz. Schumacher & Co., Cincinnatl, O. 

Light and fine machinery to order; Foot Lathe 
Catalogue for stamp. E. O. Chase, Newark, N. J. 

Vertical boiler and engine, 8 horse, $150; back 
geared drill, 36’ swing, $110. 229, AM. MACHINIST. 

Calipers, Surface Gauges, etc. Catalogue free, 
Send forit. F A. Welles, Milwaukee, Wis. 

Special jigs designed for all classes of work. Send 
drawings for est’te. C., Box 464, Madison, Wis 

Agents—$5 Speed Gage, new, valuable, sells; 
shows constantly speed and slightest variations; 
Geo. T. MeLauthlin & Co., 120 Fulton St., Bostor. 

Introduction and negotiation of American pat- 
ents and machinery to English manufacturers and 
agents. Write for circular to Geo. Richards, M. I. 
M. E., Mechanical and Consulting Engineer, No. 5 
Laurence Pountney Hill, London, England. 

We will pay 50 cents each for copies of the 
AMERICAN Macuinist of December 4, 1886 issue; 
must be unsoiled and in good condition. AMERI 
CAN MACHINIST PUBLISHING COMPANY, 203 Broad- 
way, New York. 


GRAHAM TWIST DRILL AND CHUCK CO., DETROIT, Mich., U. s. A. 


OLE MANUFACTURERS oF 


GRAHAM'S GROOVED ‘SHANK TWIST DRILLS AND CRUSKS. 








Endorsed by Practical Mechanics Everywhere. 


Send for Catalogue. 





| ACHINERY 
WN \ For Reducing and Pointing Wire, 
| |} ESPECIALLY ADAPTED TO POINTING WIRE 


| RODS AND WIRE FOR DRAWING. 


For Machines or Information address the 
Manufacturer, 


1S .W. GOODYEAR, Waterbury, Conn 











ELANO Fwist DRILL C 


Establishea in 187A. 


CLEVELAND TWIST DRILL CO. 


CLEVELAND, 0. 


COR. LAKE & KIRTLAND STS. 





100 & 102 Reade Street, New York. 
85 Queen Victoria St., London, Eng. 
5 Neue Promenade, Berlin, C., Germany. 





MACHINE TOOLS OF MODERN STYLE 


in FIRST-CLASS ORDER will be SOLD 
LOW BEFORE REMOVAL out of a 
SHOP JUST BOUGHT OUT. 


Blaisdell, 40 in., Upright Drill, extra heavy, 
Back Gears and Automatic Feed. 

Radial Drill, ‘*improved heavy pattern, 86in. swing. 

Blaisdell E ngine Lathe, 13 in. x6 ft. 

Hendey 14 “* 6 F with Taper att. 


with 


Perkins vi mo * | 
Ames se “ 146“ 8 * 
Hendey ys i“ 6m IO” 
ger a hs = oc eee 
Fitchburg a A ae °° 


Bogert Hand L a 14 in. x 6 ft. 

Gould 8 in. Stroke C rank Motion Shape - 

Improved 15in. ‘ 

Wheeler Planer, 20 in. x 3 ft. 

New Haven “ 24 “* 5 

Wood-Light ‘* 24 “ 6° 

Whitcomb oo 8 

mewes. Ph. “ 3“ 7* 

Improved 36 in. Gear Cutter—cuts Spur Bevel 
Spiral and Worm Gears, extra heavy. 

Universal Milling Machine, with all attachments. 

Lincoln Milling Machine. 

Upright Boring and Turning Mill, 38 in. swing with 
Two Heads, having Automatic Feeds. 

Brown & Sharpe Vertical Turret Machine, 36 in. 

Stiles Pattern No. 2 Punch Press. 

Ferris & Miles 300 lbs. Steam Hammer, 


LARGE STOCK, NEW IMPROVED TOOLS OF THE BEST 
STANDARD MAKES. 


Boiler Bending Rolls, Improved Style, 6, 8 and 10 
ft., with Hinged Housings. 


J. J. McCABE, 
SUCCESSOR TO 


E. P, BULLARD’s|!4 Dey St., 
N. Y.Mach’y Warerooms. NEW YORK. 





ARMSTRONG BROS. TOOL CO.,, 
78 Edgewood 


Ave., Chicago. 
Concerning the 
Armstrong Tool 
Holder, T most 
cheerfully say 1 
bave been using 
them in the World's 
Fair Machine Shop 
for several months 
and tind the same 
to be very conven 
ient, as well as 
economical, and I 
would recommend 
the use of this Tool 
Holder, to all those 
desiring to reduce 
their bills for Tool 
Steel, Grind Stones 
and Kmery Wheels. 
y Yours very re- 
tt J spectfully, 
Patented February 28, 1893, J.M.'THOMAS, 
Supt. World's Fair Machine Shop. 











Jackson Park, Chicago. 


Burnham’s Sensitive Drill. 
















SEND FOR CIRCULAR. 
THE GEO. BURNHAM CO., Worcester, Mass. 


SECOND-HAND MACHINE TOOLS. 





HAND LATHES. { : No. ;: Brown & Sharpe. 
3 10 *¢ Garvin. ja“ 5 “ 
312‘ | 
110 ** Ree AWE ORS 
320 x8 e Aske Gate Oo: I ow ER PRESSES, 
120°* x 6 ft. Gould & Eber- | 1 Small Camfee. 
hardt. 1 No, 3 Eaton. 
2 22 in, x 8 ft. Ames Mfg. Co. 1 ‘*18 Bliss, 
1 ** 2 Stiles. 
TURRET LATHES, Te a, 
1 ‘* 6 Niagara. 
i 15 in. x 5 ft. Jones & Lamson. 4 « 9] Bliss. 
** Lodge & Davis. 1 “53 “6 
: * ** Hendey Machine Co, 1 « 36 « 
v4) . TEC = Heavy Drop. 
MILLING MACHINES. 1 « 7 © Foot Press. 


No. 144 Garvin. Tal a te 
a oe MISCELLANEOUS 
1 “| 2 Garvin. 2 No, 1 Garvin Gear Cutter 
4 F. “¢ oY — Lineotne 1 4 in. Curtis Pipe Machine. 
Nd. 4G : gy % Fee 1 2 ** Bignal & K. Pipe Machine, 
SED, ee 1 No. 3 Diamond Grinder. 
1 Merritt Heavy Back lad: 3° 9 ‘ “ 
No. 3 Brainerd Standard Uni- 1 “ 2 Garvin Cutter Grinder. 


versal, 
SCREW MACHINES, 


2 No. 00 Garvin, W. F. 
“ 1 “ i 


2 Garvin Screw Slotters. 

2 No. 2 Brown & 8. Tappers. 

1 6in. Bement Slotter, 

1 10 in. Newton Slotter 

1 No. | 2 Nat. Single Bolt Cutter. 
ga 8 3 “ ee 1 Double 


Also, large number of other machines, Write for complete list 


and detail description. 


THE GARViIN MACHINE CO., 


IMPROVED 
UNIVERSAL V7 


rs 
TRIMMER, 


For all kinds of 





> 












Pattern Making, Gar ee 
Building, Wood Joining. 326 
Work absolutely true. Send SS e= = 
for description. Hundreds ROS 


of Leading Firms use and 


recommend, 


American 
Machinery Co, 
Detroit, Mich, 





similar in 6 
order. 


quote prices 


BLAKE & JOHNSON, 


WATERBURY, CONN. 


Builders of WIRE FORMING MACHINES 


With F. B. Manville’s Patent Sliding Former, 


For making articles from the coil, of either round, half-round, flat, or square wire, 
ape to those shown in the cut herewith. 


Also similar articles made to 


Send camples of articles required, and mention quantity wanted, that we may 
or either machine or the goods, whichever may be desired. 


2 * Bicycle and Labor Saving Machinery a Specialty. 





E.W.BLISS CO., 


1 ADAMS ST., BROOKLYN, W. Y. 
Western Office, 14 N. CANAL ST., CHICAGO, ILL. 


Punching and Drawing 
Presses, Drop Hammers. 
Machinery. 


Dies, Shears and Special 


OWNERS OF 


THE STILES & PARKER PRESS CO, 





BOSTON WORKS 


35 Hartford St., Boston, Mass. 


Book on Gears, 170 Illustrations, $1.00, Job Gear Cutting 
of all kinds, Spur, Bevel, Spiral, Ratchet, Worm-Rack, 
Elliptic, Index Plates, Noise less, Fiberoid Gears, etc. Very 
small or large. Send for ( atalogue. 1100 sizes of Gears. 


BENCH STRAIGHTENING 


For aseasal Use 


TOOL ROOM 
and 













SEND FOR CIRCULAR. 





SPRINGFIELD MACHINE TOOL co. 


SPRINGFIELD, OHIO 


EICKEN STEEL 


Works at HAGEN, WESTPHALIA, GERMANY. 


ADAPTED’ |SPECIAL No. 8|MARKT &Co., 
TOOL STEEL | as no equal for AGENTS, 
FOR use on very 78 & SON. Moore St., 
SPECIAL Uses, | HARD MATERIALS.| New York. 





VOLNEY W. MASON & CO., 


MANUFACTURERS OF 


New Patent Whip Hoist, 





Patent Friction Pulleys 
Friction Clutches for Connecting ~— and Gearing. 
PROVIDENCE, R. I.. U. S.A. 


MACHINERY 


NEW AND SECOND-HAND. 


Boiler Shop Outfit, Bement, Miles & Co. make. 

93 in. en Riveting Machine, Pump and Aec- 
cumulator. 

10 Ton Crane Bridge, 24 ft. x 20 ft. 

Plate Planer, 16% ft., one setting. 





1 in. Plate. 


Boiler Bending Rolls, 8 ft. bet. Housing. Hinged 
Housing. 
Shear No. 27, 30in. throat, 34 in. plate. 


— ALSO — 
Boiler Rolls, 8 ft.3in between Housing. Cheap. 
Punch, 21 in. throat. Teal. 
60 in. Swing Post Drill. Hilles & Jones. 
Full Line Lathes, Planers, Drills, Milling Machines. 
Screw Machines, Shapers, Profiling Machines, etc. 
No. 1% Fowler, No. 3 Stiles Press. 
11 in x 4 Hand Lathes. Cheap. 
Lot of Polishing Machinery. Dynamo for Electro- 

plating, Drop Hammer, Belting, etc., etc. 


Send for December List of Machinery on Hand, 


GEO. PLACE MACHINE 6O., 


Warehouse: 511 and 613 WEST 13th STREET. 
Office: 120 BROADWAY, NEW YORK. 





Something New in Mechanics | 
CEOMETRIC 
Boring and Turning Tool. 


An attachment to a drill press for boring and 
turning any geometrical figure, such as round, 
square, hexagon, octagon, triangle, diamond, star, 
oval, half-round, ete., in metals, wood or stone, 

For particulars and prices address. 


A. T. SHOEMAKER, 
115 Broadway, New York City. 





IF YOU WANTANYTHING IN THE LINE OF 


DROP PRESSES-DROP HAMMERS STAMPS 
OR AUTOMATIC DROP LIFTERS - 


SEND FOR. pda ei 


CN 








SEND FOR CATALOGUE, 


ORCESTER MACHINE SCREW CO 








~WFanufacturers of Set, Ca p& 
Machine Screws, Studs, etc. 








EVERY 
MACHINIST 


SHOULD HAVE 
A COPY OF 


OUR CATALOGUE. 


It is a 704 page cloth bound book. A copy 
will be sent, express paid, to any one sending 
$1.00, and the money paid for book will be re- 
funded with first order amounting to $10.00 
or over. 


MONTGOMERY & CO., 


105 FULTON STREET, 
NEw YORK CITY. 





oTHER 
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HILL, CLARKE 


The Highest Award at the World’s Columbian Exposition. 


The most useful tool 
in any shop is the 


Rivett Lathe 


FANEUIL WATCH TOOL Co., 


BRIGHTON, BOSTON, MASS., U.S. A. 
Anybody interested, write for Be Ke ulars. 
& CO., Selling Agents, 
Boston, Mass., and Chicago, Ill., U.S.A. 





WE LEAD, OTHERS TRY TO FOLLOW. 





If it is not true that we are building THE BEST BLOWER now on the 
market, why this haste on the part of others to discard methods of construction long 
considered by them as good enough, and why their efforts to imitate our new ideas ? 

When you require a positive blast and want something efficient and economical, 


write to 


THE CONNERSVILLE BLOWER CO., 


CONNERSVILLE, 


IND. 








SAW 


FOR 


es ili 
Ee | Hot Iron 


A. R. KING MFC, c0., 


ERIE, tith & (2th Sts., 
JERSEY CITY, N. J. 





MACHINERY AND TOOLS. 
Heavy Machine Castings. 





TOOLS 


FOR 


SHEET METAL WORK, 





_ PRESSES, DIES, TINNERS’ 
| TOOLS, SHEARS, 


NIAGARA STAMPING AND TOCL 60., 

















BUFFALO,N. Y. | 
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HARRISON SAFETY BOILER WORKS. 


HEATERS, HE 


NEW YorRK, N. Y.: 616 





ENGINEERS AND CONTRACTORS FOR 
Complete Steam Generating Plants, including 


WHARTON-HARRISON SAFETY BOILERS, COCHRANE FEED-WATER 


ATERS AND PURIFIERS, SPECIAL HEATERS, 


COCHRANE SEPARATORS, CAST IRON TANKS, &C. 


Specifications and estimates furnished on receipt of details of requirements. 
Works and Main Office: 


GERMANTOWN dUNC., 
Havemeyer Building. ATLANTA, GA 
DaLLas, TEx.: Hunter & Booso. 


PHILA., PA. 
Chas. H. Willeox, 





THOS. H. DALLETT & CO., 


YORK ST. & SEDGLEY AVE., PHILADELPHIA. 
MANUFACTURERS OF 


ELECTRIC “ay alas 


Specially adapted 
for driving Machine 
‘lools, Cranes, Ele- 
vators, 
Pumps, 
Presses, 
and other 
Machin- 
ery. 






We also make 


Portable Drills, Hand ¢ 
Drills, Boiler Shell 
Drills, Light Drill 

Presses. 


Shriver’s New York Traveling Uranes 


FOR HAND OR 
ELECTRIC POWER. 





T. Shriver & (to, W 399 East som st, 


MANUFACTURERS wag 


TRAVELING CRANES of 1%, 2, 3,5 and 10 Yon: 
capacity. to be operated by Hand, or wholly orin par. 
by Electricity. 








Ask your nearest Dealer, or send to the Manufacturers for 


THE LATEST AND THE BEST TWO JAW DRILL CHUCK. 


Strong, Accurate, Durable, Cheap, 


Made entirely of Steel, Body Solid, of but one 
4 piece of Metal. 


Ask for Style B.—Holds from the smallest to 3¢ inch. 


THE E. HORTON & SON CO., Windsor Locks, Conn., U.S.A. 


Or CHAS. CHURCHILL & CO., Ltd., 21 Cross St., 












Finsbury, London, England. 


CUSHMAN CHUCKS. 


We have recently ——— our full > of Geared Scroll Chucks 
and have also added a inch and a 15 inch. Prices and discount on 
application. 

Send for of all kinds of Lathe and Drill Chucks. 


THE CUSHMAN CHUCK CO., HARTFORD, CONN. 
LATHE AND DRILL CHUCKS. 





line 


10% 


our catalogue 





Buyers should note quality first 
and then price. We have made im 
provements which greatly increase 
the durability and accuracy of out 
tools. Please investigate ourclaims 
We carry a large variety in stock, 
and design chucks and chucking 



















































































EMERY WHEEL CO,, 


WORCESTER, MASS. 


Send for Illustrated Catalogue. 


THE ONEIDA MFG. 
} CHUCK CO., 


ONEIDA, N.Y, U.S. A. 
Manufacturers of The 

om Monarch Lathe Chuck and 

Little Herenules Drill 
Chuck, Write forcatalogue 

direct, or to 

Chas. Churchill & Co,, Ltd, 

21 Cross Street, 
Finsbury, London, Eng. 





NORTON 


THE MANHATTAN RUBBER MFG. CO., 


MANUFACTURERS OF 


NEW PROCESS 


EMERY WHEELS. 


SEND FOR CIRCULAR AND PRICE LIST. 
64 CORTLANDT ST., NEW YORK, 

















PEQ DRILL. 





1884 PAT 
OR SELIG, SONNENTHAL & CO., 85 QUEEN 





tools for special purposes. Have 
you read our late catalogue f 





SECTION INDPT 


THE D. E. WHITON MACHINE CO,, 5 Oak St., New London, Conn., U.S.A. 


VICTORIA ST., LONDON, E. C., ENGLAND. 














HIGH SPEED POWER 








TRAVELING CRANES. 


Driven Either by Rope or Belt, or 
by Electric Motor. 


MANUFACTURED BY 


ALFRED BOX & CO., 
Front, Poplar and Canal Sts., 
PHILADELPHIA, PA 


CRANES, TROLLEYS, PORTABLE HOISTS, OVERHEAD TRACK. 
SEND FOR CATALOCUE. 7 


Send for Circulars 
and References. 





Oy 


Hu TARA 





23438 & 2345 
Callowhill St., 


MARIS AND BEEKLEY, | uivaoccente, 


TRAVELING 
CRANES 


Capacity 20,000 Ibs. 


bs 



























a 

i +4 

ang f 
Yong» 

B. HARRINGTON, — ~2rop, 
SON & CO, Inc. 


1515 Penna. Ave., PHILA., PA. 


SEND FOR 
CATALOGUE OF 
MACHINE TOOLS. 


WILL HOLD LOAD AT ANY POINT. 


’ 













COILS and 
BENDS of 
IRON, 
BRASS, 
and 


Dixon’s Silica 
Graphite 
Paint 


Will preservea roof for TEN to 
FIFTEEN YEARS- perhaps 
longer, without repainting. 

Unequaled for SMOKE STACKS, 
BOILER FRONTS, Etc. 


COPPER PIPE 
of every 
description. 


The National Pipe Bending Co. 
S2 River St., New Haven, Conn. 


Send for circulars on Paints and Painting. 


JOS. DIXON CRUCIBLE CO,, Jersey City, N. J. 








Jordan Flaner Chucks, 
4 Wayne St., 
INDEPENDENT, 
Est'd 1882. Strongest. Easiest to chs ange. Best finish. 
LOGUE sent. L — discounts. Prompt shipment, 
N. ¥. 
Works, 1300 Hudson, Hoboken, N. J. 
Detroit Foundry Equipment Co., 


c.W.JORDAN 
Ch k The National, 
ll F S COMBINATION, 
cluding every possible position. ILLUSTRATED CATA- 
39 Cortlandt Street, 
CUPOLAS, LADLES, TRUCKS, 
New YorK OFFice, 182 FRONT ST. MICH. 


SKINNER CHUCKS. 


Independent and Univer- 
sal Chucks, Combination 
Lathe Chucks with patent 
reversible jaws, Drill 
Chucks, Planer Chucks 
and Face Plate Jaws, 


SKINNER CHUCK 00., 


New Britain, Conn. 





SEND FOR CATALOGUE, 





Write The Pratt Chuck Co., Ciay- 
ville, N. Y., U. S. A., for free illustrated 


catalogue of. 


POSITIVE DRIVING DRILL CHUCKS, 


made in eleven sizes and two styles, showing 
the only perfect system ever devised for 
aolding and driving drills. 

FOREIGN AGENCIES: 


Pb. Roux et Cie., 54 Boulevard du Temple, Paris, 
France; E. Sonne ‘nthal, Jr., Nueu Promenade No.5, 
Berlin, Germ: iny; Selig, Sonnenthal & Co., 85 Queen 
Victoria St., Loudon, E. C., England 





SEND FOR CIRCULAR, 
WORCESTER, MASS. 
UNIVERSAL, or 
Reversible Jaws (patented) giving 5 changes in- 
Address WHITLOCK, 
702 TEMPLE Court, CHICAGO. | DETROIT, 





Send for Catalogue. 





The mnenow Patent Drill hack 


Holds the Heaviest, Straight or ta 
per Shank drill or boring bar from 
dropping out of the socket. All 
taper Shank tools with flat ends 
broken off used just as well as new 
tools. Can be made direct on the 
spindle of any old or new drill press. 
Endorsed by all prominent drill 
makers and mechanical experts, 


M. :. ANDREW & CoO,, Cincinnati, Ohio. 





STRANGE, BUT TRUE!! 
Taz Mew Process Raw Hive Gans 


ASTONISH THE 
MACHINERY WORLD. 


They Outwear 
any Metal. 
They require No 
Lubricant, 


They are Noiseless 
and Clean. 


NEW PROCESS RAW HIDE CO., 


PATENTEES AND SOLE MANUFACTURERS, 


SYRACUSE, N. Y., U.S.A. 





PRATT INSTITUTE, 


BROOKLYN, N. Y. 
Department of Science and Technology. 


T e two years’ Day Course in machine work gives a 
thorough preparation for. practical work Tuition $30 00 
per terin of six months, Evening Class meets on Monday, 
Vednesday and Friday of each wee< for course of six 
months, beginning September 25. This course affords the 
best possible opportunity for beginners at the trade to ob 
tain a thorough training in the use of all the shop tools 
Tuition for term of six months, $20.00, Tools and materials 
furnished without extra charge. For tuition and further 


particulars, address, 


F. B. PRATT, Secretary. 





SOFT CASTINGS, 


Made from best grades of Pig Iron for 
Light Machinery, Electric Work, etc. 


THE BURR & HOUSTON 60., 


33 TO 39 FRANKLIN ST., 


BROOKLYN, N. Y, 








SW, BEVEL GEARS, 


Cut Theoretically Correct. 
For particulars and estimates apply to 


HUGO BILGRAM, 





Ff eee 
44 Tat as MACHINIST, 
41 ih \\s BREHMER BROS., 


CASTINGS 


For Machinery of any size, from patterns or 
drawings. Quality and finish unsurpassed. Prices 
way down. 


L. E. HOYT & CO., 
WALTON, DEL. CO., W. Y. 








440 N, 12th St,, Philadelphia, Pa, 


New York Agent, CLEVELAND FOOTE, 47 Broadway. 





JACKS, 


WATSON & ST 


204, 206, 208 & 21 








HYDRAULIC MACHINERY 


PRESSES, PUMPS, PUNCHES, 
VALVES, FITTINCS, 
PACKINCS, 
ACCUMULATORS. 


The W. & $. Hydraulic Machinery Works, 


ILLMAN, PROPRIETORS, 


0 E, 43d Street, New York. 





Plain Press. 
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A. F A LK E NA U, 
(ith Street & Ridge Ave., Philadelphia. Pa. 
-MANUFACTURER OF 
SUPERIOR 14 INCH LATHES, TOOL 
GRINDING MACHINERY, HY- 
DRAULIC VALVES, ETC., 
Special Machinery designed and constructed. 


THE VERNON COUNTING REGISTER. 


Positive Motion, Steel 
Gearing, Brass Wheels. 

Absolutely Accurate 
at High Speed. 

ForC ounting Strokes 
of Engines Pumps, 
Speed of Shafting and 
Automatic Machines, 
Registering Fares in 
Turnstiles, etc., etc. 


THE >DAVIDS MACHINE WORKS, 
MANUFACTURERS AND SOLE AGENTS. 
OFFICES: 129 WORTH ST., NEW YORK. 
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D INSIDE MICROMETER ag 
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It measures by thousandths from 2¥4 to 13 inches. Write 
for circular. . 
J.T. SLOCOMB & CO., Providence, R.I. 





English Agency: { 


AMERICAN GAS FURNACE CO. 


Oil Gas Plants 


GAS BLAST FURNACES AND HIGH PRESSURE BLOWERS 
* For the economical generation and systematic application of HEAT. 
CATALOGUES ON APPLICATION. 


No. 80 Nassau St., NEW YORK. 


Chas. Churchill & Co., Ltd., 21 Cross St., 
Finsbury, London, E. C., England. 





NO KEYS. NO ne in SLIPPING. STUART’S PATENT 










Compression Wedge Coupling. 


SENT ON TRIAL. 


Can be attached or removed in a few seconds without 
injury to shaft or coupling. 


SIMPLEST and BEST In MARKET, 
Also the Cheapest. 
Send for discount and illustrated Price List of 20 sizes. 


R. J. STUART'S FOUNDRY AND MACHING WORKS, 
NEW HAMBURGH, N. Y. 





HARD FIBRE. 


A Substitute for Hard Rubber, Prass, 
Rawhide and Leather, made Hard or 
Soft, in Sheets, Kods, Tubing, Washers 
for Electrical Insulation, Friction Bear 
ings, Noiseless Gears, Dust Guards, Pack 
ing and General use in Machine Work. 


Send for Catalogue and Samples. 
DELAWARE HARD FIBRE CO., 


Wilmington, Del., ; 
And 15 Long Lane, London, E. C. 





Trade Mark. 





Lathes 


CUR PAT. RADIAL DRILLS ARE BEST. 


. Good Tools produce good work, we use only the finest 
machinery and employ the most skilled Mechanics, 
hence, are in position to offer the best Mechanisms 


to be obtained at a moderate price. 


ENCINE LATHES. 


22” and 24” furnished in lengths of 8, 10, 12, 14 
and 16 feet Bed. 









With all modern Improvements. 









Address, 


Dietz, Schumacher & Co., 
€'ncinnati, 0., U.S. A. 











cast-iron work, 


chine fOr 


Please 


SOME SAY they are 
doing 60 per cent. some 
40 per cent., others as 
high as 300 per cent. and 
500 per cent. more work 
on our Double Saddle 
Turret Lathe than they 
formerly did, depending 
on the kind of work and 
their former facilities. 
Practically a “Screw Ma- 
write us for information, 


THE LODGE & SHIPLEY M. T. CO., 
CINCINNATI, OHIO. 





. LATHE 
’ Center Grinder 


For truing Hardened 
centers in place, 

A cheap and effective tool, 
needed in every well-reg 
ulated machine shop. 

Write for prices to 


Trump Bros. Mach. Co, 


Wilmington, Del. 

















FOR SALE BY 


Chas, Churchill & Co. Ltd. 


21 Cross St., Finsbury, 
London, England 














Aarmes Stover Power Hack Saw 
YJ and Friction Turret Drill 


This Drill is for light, sensitive and 
rapid drilling. Has greatest power 
when speed is slow, and is most sensi 
tive when speed is hig rh. 

Power Hack Saw Ss made in two 
sizes, No. 
1 cuts off 
metal up 
to 44¢ in 
No. 2 cuts 
Of metal 
6in. x 8in. 
Satisfac- 
tion guar 
anteed. 
Send for 
circular: 
andprices. 
STOVER 
NOVELTY 
WoKkKs, 












FROM 1 


NTEEL 


CEARING 
KNU 


TO 40,000 POUNDS WEIGHT. 


Of Open Hearth, Chester or Bessemer Steel. 


True to Pattern. Sound. Solid. 
OF ALL KINDS, CRANK SHAFTS, 
CKLES FOR CAR COUPLERS. 


Rockers, Piston-Heads, etc., for Locomotives 
Steel Castings of Every Description 


Cross Heads, skers, is - 8s, etc., v) res, 
( AS T N F CHESTER STEEL CASTINGS CO., 
Works, Chester, Pa. Office, 407 Library St., Philadelphia, Pa 





BICKFORD DRI 





3 PIKE STREET, CINCINNATI, OHIO. 
BUILDERS OF 


UPRIGHT, RADIAL, HALF AND FULL 
UNIVERSAL RADIAL DRILLS. 


BORING AND TURNING MILLS. 


LL AND TOOL C0. 

















UTTIN 
UTTIN 
UTTIN 
UTTIN 


CO, Detroit, Mich. 














> SANesUE 





PUNCHING e* SHEARING MACHINERY 
40° BOILER MAKERS ROLLS. = 
New Doty ManFACURMNG ©. 





Ww Aifen Nsin 











The use of Hack Saws for cutting metals has in- 
creased a thousand fold, at least in the last ten 
years, or since the Star blades were first introduc: da. 
Before that time England furnished most that were 
used. Now the world’ssupply is made in this coun- 
try. We handle nearly all that are made and know 
that the demand doubles every 28 months. 

About two years ago we began making a Power 
Frame for these Star blades, which has proved to 
be " very great success. The speed and pressure is 
so regulated that one blade will cut all day long. or 
say, ten times as much as when used in a hand 
frame. It will cut all metals up to4% inches, round 
or square, requiring no attention after the work is 
putin the vise Wecan give the names of several 
thousand Tron Workers who are using these Power 
Saws, and we think they wiil all say that the ma- 
chines are worth to them a great deal more than 
they cost. It is only a question of a very short time 
when all iron working shops will have from one to 
a dozen of these saws in use. Price, $25. 

We are the only Headquarters for Star Hack, 
Butcher and Bracket Saws. 


MILLERS FALLS Co., 


93 READE ST., NEW YORK. 








PATENT UNIVERSAL 


SCREW-CUTTING 


CENTRE, DEPTH. ANGLE, 
ano TWIST DRILL GAGE 
J WYKE & CO E Boston Mass 


MFR'S FINE MACHINISTS TOOLS. 
SEND FOR LISTS 
CHAS CHURCHILL& CO.,LTD, AGTS. 
21 CRossST.Finspury, LONDON ENG. 








Deposited in the U. S. $887,000.00. 


Policies issued giving full protection to Em- 
ployers against loss by Claims from Employes on 
account of Accidents. Rates Proportioned to Risks 
of Occupation. One Premium the only Payment 
during year. No Contingent or other Liability on 
part of Employer. 


CHIEF OFFICE IN THE UNITED STATES: 
71 KILBY ST., BOSTON, MASS. 
ENDICOTT & MACOMBER, 


Managers and Attorneys. 
Boston: Samuel Appleton, 28 Central * treet 
New Yo mms Edmund Dwight, Jr., General ‘Age nt, 51 Cedar 
Street 

MippL. Eb - ARTMENT: Tattnall Paulding, Resident Adviser; 
W. A. LAUGHTON, Manager; John M, Asli, Jr., General 
Agent sis to 420 W alnut Street, Philade Ip yhia. 

CHICAGO: Geo A. Gilbert, 226 and 228 La Salle Street, 

ST. Louis: F. D. Hirschberg Bro., 120 N. Third Street. 


pth IN ALL THE PRINCIPAL CITIEs. 





All GENUINE 
INGOTS & MANUFACTURES 








PHOSPHOR-BRONZE 





BEAR OUR 
REG.TRADE MARKS. 


INGOTS, CASTINGS, WIRE, SHEET &c. 





THE PHOSPHOR BRONZE SMELTING (CO.LIMITED 
2 200 WASHING TONAVE.PHILADELPAIA. PA. 





‘ORIGINAL MANUFACTURERS OF PHOSPHOR- 


BRONZE IN THE UNITED STATES AND SOLE 





Phosphorvbronye: 


Makers or “ELEPHANT BRAND PHosPHor-BrRonze, 
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MORSE TWIST DRILL AND MACHINE COMPANY, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 


New Bedford, 
Mass, 





solid and Shell Reamers, Beach’s Patent Self-Centering Chuck 


Bit Stock Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 
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“=F ENGINE LATHES 


HAND LATHES, FOOT LATHES AND 
MILLING MACHINES. 
Manning, Maxwell & Moore, 
Selling Agents, 11! Liberty St., New York. 
515 Phenix Building, Chicago. 





NEW HAVEN MANFE6. CO. 


NEW HAVEN, CONN. 


INON-WORKING MACHINERY, 


Planers, Shapers, Drills, Slotters, Eto. 





W. C. YOUNG MFG. CO., "°u38"™ 
Foot Lathes, Engine Lathes, 


SHEARS AND PUNCHES. 





jhe. _Errirnati Ans Machine. ve 


ITM aca 


UNIVERSAL Gihaiace 
& REAMER GRINDERS. 
— @incinnat. 0. - 








D. SAUN DERS 


2! ATHERTON ST., 
Yonkers, N. Y. 


MANUFACTURERS OF 


ePipe Cutting, 


THREADING, 


SONS 





SEND FOR CIRCULAR. 





HE PATENT WHEEL PIPE 
vith Rh and lightness. 
Vo loose parts to become detached and mislaid. 
riction of parts than any other pipe cutter made. 


Easily adapted to various sizes of pipe. 
All wearing surfaces are of tool steel hardened. 


3 Tayping Maine 


CUTTER shown in the cut combines simplicity 
Rolling instead of sliding motion. 
Less 


























: Capacity 
+; 2 in. diameter, 

— 24 in. long. 
2 BY 24 FLAT TURRET LATHE. 


JONES % LAMSON MACHINE CoO., 


SPRINGFIELD, VERMONT. 


SOLE BUILDERS OF THE 


FLAT TURRET LATHE. 


ALSO BUILDERS OF OTHER 


TURRET MACHINERY. 


PUBLISHERS OF 


“RAPID LATHE WORK,” 


BY NEW METHOD. 
(Hartness System.) 


SEND FOR CATALOC. 





UR ACCELERATED SPEED 
CUTTING-OFF MACHINES 


Cur SORT STEEL? 
Diameter in 1 Minute. 
‘Diameter in 2% Minutes. 
4” Diameter in 3% Minutes. 
6” Diameter in 10 Minutes. 
Unannealed Tool Steel, 6%" Diam- 
eter in 24 Minutes. 


HURLBUT-ROGERS MACHINE 60., 


So. Sudbury, Mass. 









P. BLAISDELL & CO., 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 








— 








MAKE YOUR- 
SELF A 


Moderate Charges. 


MEGHANIGAL ENGINEER OR DRAUGHTSMAN: 


charge of, or to superintend the manufacture of Machinery, by devoting your idle hours to Home Study, by the method of 


or qual- 
ify to 
take 


THE CORRESPONDENCE SCHOOL OF MECHANICS, SCRANTON, PA. 


The course embraces instruction in Arithmetic, Algebra, Geometry, Trigonometry. Elementary Mechanics, Hydromechanics, Pneumatics, He at, Mechanic 
Steam and Steam Engines, Strength of Materials, Applie d Mechanics, Boile rs, Machine Design, Electricity, Ete. 
Diplomas Awarded, Send for Free Circular Giving 


To beg rin, 
fall Partie ulars, 


‘al Drawing, 


Students need only kin ow how to read and write. 











NEW LINE OF ENCINE LATHES. 
DRAPER MACHINE TOOL CO. 


SUCCESSOR TO LATHE & MORSE TOOL CO. 


WORCESTER, MASS. 








five Nicholson's Compression Shaft 


COUPLINCS A TRIAL AND YOU WILL 
WANT NO OTHER IN THE FUTURE. 





No Keys or Keyseats—Satisfaction Guaranteed. 


W. H. NICHOLSON & CO., Wilkes Barre, Pa. 








BARKER’S IMPROVED 
CENTER GRINDING MACHINE. 


NO GAUGES. NO BELT. 


Every Machine Guaranteed. 
MANUFACTURED BY 


WM. BARKER & CO., Cincinnati, Ohio. 
SEND FOR CIRCULAR. 












CHAS. A. STRELINGER & CO., 


Tools, Supplies and Machinery, 


DETROIT, MICH. 








Pipe Cutting and Threading Machinery, 
FOR HAND OR POWER, 
RATCHET DRILLS, RATCHET DIE STOCKS AND 
MALLEABLE IRON PIPE VISES 


“CURTIS & CURTIS, 


66 CARDEN ST., BRIDCEPORT, CONN. 

















WE HAVE 
THE FINEST 
CATALOGUES 
; EVER 
ISSUED, 











THE PERKINS DRAW STROKE TRIMMER, 


An Indispensable Too) 
for all Bench Wood 

workers Latest and 
Be Ry Des sign, Infringers 
Pros wane d. Trial, not 
order ers, solicited. 


PE REINS & CO., 
Grand Rapids, Mich 
STOCKS, NEAVE & CO., 
Manchester, England. 








SWE OLD STAMP WKS) 
123 CHAMPLAIN ST. 

CLEVELAND. OA/O. ) 
SEND FOR PRICE LIST NO. 4. 





MARE YOUR TOOLS WITH A STEEL STAMP. 


BORING AND 


TURNING 


MILLS, 
Cac RP ,, & 6 Sig 
lH. Bickford, 


LAKEPORT, N. H. 


_ BOYNTON & PLUMMER, 


WORCESTER, MASS. 


é Shaping Machines, 
Drilling Machines, 
Bolt Cutting Machines. 


CHAS. CHURCHILL & C0., Lt'd, 
21 Cross St,, Finsbury, London, 


A ie 
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MACHINISTS’ SCALES, 


PATENT END GRADUATION. 
Wo Invite Comparison for Accuracy vith all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 

COFFIN & LEIGHTON, SYRACUSE, N. Y 








SMALL CRANKS 
AND 
ENCINE PARTS 
MADE. 


W. D. FORBES & CO., 
HOBOKEN, 
N. J. 
1300 HUDSON STREET. 


MILLING CUTTERS, 
FINE TOOLS, 

SPECIAL MACHINES, 
HARDENED ARBORS. 





IF YUU BUILD MACHINERY 


THE WOODRUFF SYSTEN| 
KEYINC 


WILL SAVE YOU 


From 50 to 75 per cent. 


On the Cost of your Keying. 
SEND FOR CIRCULAR. 


THE WOODRUFF MF@. CO., 


HARTFORD, CONN. 








THE ERIE KEY-SEATING MACHINE. 


MANUFACTURED BY 


THE BURTON MACHINE CoO., 
“Ei, — Shey 






The cut represents 








our Stationary and 
Portable Key - Seat- 
same ing Machine, which 
5 fully meets all the 
=| requirements of a 
S machine shop, They are furnished 
S with one, two or three Arbors as 
sS desired, to cut any width of key-seat 
rene up to 2 1-2 inches wide. 
S$ ‘ 1 15-16 inches Arbor works 
n all bores from 1 15-16 
— inches to 3 inches diameter, 
Ss ee, Ione. cuts a 12 inches 
2 7- = inches Arbor works ts all bores from 2 7-16 inches to 
6 ine shes diameter, and cuts seats 16 inc he es long 
4 716 inches Arbor works in By bores from 4 7-16 inches t 
14 ine hes diameter, and cuts bed ine shes long 
With an attachment for ey pa se seats can be cut in holes 
as small as 1 inch diameter, ors one pas sage oA the cutter. 
If the work is heavy and too large to be ed on machine it 


can be detached from stand and used as sa hahte machine. 





BACK VOLUMES OF THE 


AMERICAN MACHINIST 


for 1880, °81,’82, 83, ’84, °85, ’86,'87,’88, '89, 


a few may be still be had at-the regular rate 
of $3.50 per volume bound, or $2 50 unbound. 

A few volumes for 1890, 1891 and 1892 
are also obtainable at the regular rate of 
$4.00 per volume bound, or $3.00 unbound. 
Bound volumes, being too heavy to go by 
mail, are sent by express or freight as de- 
sired. Transportation charges payable at 
destination. Address, 


AMERICAN MACHINIST, 
203 BROADWAY, - NEW YORK. 


BARNES’ 


New Friction Disk Drill 


FOR LICHT WORK. 


Has these Great Advantages: The speed can be 
instantly changed from 0 to 1600 without stop- 
ping or shifting belts. Power applied can be 
graduated to drive with ec oa safety the 
smallest or largest drills within its range—a 
wonderful economy in time and great saving 
in drill breakage. Send for catalogue, 


W. F. & JNO. BARNES CO., 
1995 RUBY ST., ROCKFORD, ILL. 
ENGLISH AGENTS, 






21 Cross ST., FinssuRY, 
LONDON, E. C., ENGLAND 
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WM. SELLERS & CO., Incorporated, : 


PHILADELPHIA, PA, 


MANUFACTURERS OF 


MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 


Operated by Electricity, Shafts or Inde- 
pendent Engines. 


Tam Tables, Testing Machines,  : 
: Pulleys, Hangers, Couplings, Ete, 
= INJECTORS FOR ALL CLASSES OF BOILERS. 











The LONG & ALLSTATTER CO. 


HAMILTON, OHIO, 


Multiple Punches and Gate Shears 


FOR ALL KINGS OF 








Fine Tools 


Warranted Accurate—Best in 
Workmanship—Latest in design— 
Finest in Finish—‘end for Cat- 
alogue. 


L. S. STARRETT, 
Athol, Mass., U.S. A. 











YOU HAVE ANY SMALL ARTICLES 


in Brass or Iron that you want manufactured 
in quantities, write to THe Jones Bros. ELEcTRIC 
Co., 28-30-32 West Court St., Cincinnati, O. 


WE HAVE A FINE LIST OF 
OPEN SIDE PLANERS 


Ready for Immediate Delivery. 


MULTIPLE PUNCH. [F 

BOILER, TANK AND STRUCTURAL IRON WORK, 

ROLLING MILLS, LOCOMOTIVE SHOPS.CAR AND 
WAGON WORKS, PLOW SHOPS, &c., &c. 


DETRICK & HARVEY, 
MACHINE 60., 


Manufacturers, 


Baltimore, Md. 















a S ESTIMATES GIVEN ON MACHINES 
ae = “ IN QUANTITIES. 


A F p c F tl | 7 +. GEO. D. WALCOTT & SON, 


Manufacturers of 
$5.00, $2.50 and $1.00. 
Come boys drop that Hammer and Chisel LATHES 

























and try your hand at an Add. AND 
We will give the above amounts in any of our 
fine tools for the three brightest and best, original SHAPERS, 
four to ten line advertising the STANDARD 
TOOL CO.’S MECHANICAL FINE TOOLS. JACKSON, 
Picture Book Free. Children Cry for it. . MICH. 
= W rite us for Photo 
Standard Tool Co., Athol, Mass., U. S. A. and Prices. 
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— THE HILLES & JONES CO., 


WILMINGTON, DEL. 


— MANUFACTURERS OF— 


MACHINE TOOLS 


—FOR— 


ler Makers, Bridge Builders, Ship Builders, Railroad 
Shops, Locomotive and Car Builders, etc. 


cut sHows our SINGLE SHEAR WITH CRANE, 





WARRANTED 
THE 


aa aay ane Gate oes eS Sen a 


Tit DAVIDSOR STEN PUMPS AND PUMPING ENEINES. 
BEST MADE 


FOR ALL 
SITUATIONS. 


Manufactured by 


M. T. DAVIDSON. 
PRINCIPAL OFFICE AND WORKS, 43-53 Keap St., Brooklyn, N.Y, 


77 LIBERTY STREET, NEW YORK. 
BRANCH OFFICES: {77 GER STREET, BOSTON. 





00 YOu WANT TO 


If so, send f 


Catalogue 


It contains 
subject of I 


RUE MFG. 


GET ACQUAINTED 


with the best Lifting Locomotive Injector made? 


for 


of RUE’S “LITTLE GIANT.” 


also much useful information on the 
njectors in general, such, as we think, 


will be of interest to every Engineer or HKireman, 
as well as to Mechanics and Engineers generally. 


CO,, 118 North 9th St., Phila., Pa. 





— S ahs 36 
eS ENB) PRIHYAROECTOR: Kt 


RTHY 


! TOR ES 
SOSMIER/SSDETROIL MICH ae 





COSMETIC 


FOR PREVENTING RUST ON BRIGHT SURFACES, 
Is not only USEFUL 
but is 
A NECESSITY to all 


Manufacturers and Shippers of Bright Macainery, Tools, Locomotives, Steam Engines, &. 


To learn all about it address 


STEVENSON, BRO, & CO., 
132 South Second St., Philadeiphia. 
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ARTHUR'S. ‘ UNIVERSAL ” ROPE GRIPS, 


Save the Expense of Hoisting Goods by Man-power. 
Have you Power in your Building, or can you 
put in Electric or Gas Motor ?¢ 


rstous,” THE ARTHUR C0., Ses uichine gre. 








ROBERT POOLE & SON CO. 


ENCINEERS & MACHINISTS. 
TRANSMISSION MACHINERY 


MACHINE MOULDED GEARING 


SPECIAL FACILITIES FOR THE 


HEAVIEST CLASS OF WORK 


BALTIMORE, MD. 
















— 


We have in stock for immediate delivery, one Trav- 


TORRIN 


Ji Improved Pillar 
THE HENDEY-N 


THE HENDEY MACHINECO., 


CTON, CONN., 


MANUFACTURERS OF 


and Traverse Shapers, 


—-AKD-— 


ORTON ENGINE LATHES. 











erse Shaper, 20 in. stroke by 60 in. traverse of head, 
and one 30 in. stroke by 72 in. traverse of head. We 
will sell these two machines at greatly reduced prices, 
if sold within the next 60 days. We also have in 
stock 15 in., 24 in., and 25 in. Pillar Shapers. We 
also have for immediate delivery, 14 in., 16 in., and | 
18 in. Hendey-Norton Lathes, and have 20 in. and 30 in. 
in the works. Send for Illustrated Catalogue. 
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THE BUCKEYE ENGINE CO., SALEM, OxI0,| # 


have received awards at the World’s Fair as follows: 


One Medal and Diploma and two Special Diplomas on Simple Engines, 


MEDIUM AND HICH SPEED, 


TANDEM COMPOUND AND CROSS COMPOUND CONDENSING AND TRIPLE 
EXPANSION FOUR CYLINDER CONDENSING ENGINE, 





“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & 60., 


33d and Walnut Sts., PHILADELPHIA, 
Branch Office, New York Agency, 
246 Lake St., CHICAGO. 18 Vesey St., N.Y 





Over 35,000 Engines in Use 


Guaranteed to consume 25 to 75 per cent. less Gas 
than any other Gas Engine doing the same work. 





WEBER GAS & GASOLINE ENGINE. 

sy. Simplest and most economical 
“—— on earth, 

Fully Guaranteed. 

A boy starts it, requires only a 
few minutes’ attention a day. 
Guaranteed cost of running 1 
cent per hour per H. P._ Write 
a catalogue. Address Drawer 


WEBER GAS AND 
GASOLINE ENGINE CO. 
Kansas City, Mo. 


STEAM YACHTS USE 


— ENGINES 


TO INCREASE POWER, 
and save one-third boiler capacity. 
i The Coulter & McKenzie Mach.Co. 
a 540 Water Street, 
BRIDGEPORT, CONN, 

















a ENGINES. 












Stationary & Portable 


ALL SIZES. 
Dwarfs in size and 

y Giants in Strength. 
| Costs only 10 cents a Dey 

/ per H. P.torun them, & 

y scarcely any attention. 

EVERY ENGINE GUARANTEED 


Write for particulars 
and testimonials. 


THE VANDUZEN GAS & 
mae GASOLINE EN( ENGINE £0. 














Simplest and Cheapest Gas Engine known. 


while r 





Speed can be changed 


unning. Send for Circular. 


BACKUS WATER MOTOR CO., Newark, N.J. 
Also Mfrs, VENTILATING FANS, 








SWEET’S 
i) Measuring Machine. 
The only micrometer 
that will not lose its 
accuracy by wear. 
Sat:sfaction Guaranteed, 
SYRACUSE 
TWIST DRILL CO., 
Syracuse, N. Y. 








CONOVER 
CONDENSERS. 


BELT AND STEAM DRIVEN. 


Compound Condensing Corliss Engine 
on Independent Condenser. 


HANDSOME CATALOGUE FREE. 
THE CONOVER MFG. CO., 
39 & 41 CORTLANDT STREET, N. Y. 











A well established London 
ENGLISH TRADE. firm of Engineers and im- 
porters of mechanical appliances having a large 
connection amongst Engineers and steam users,are 
open to the application ot firms or patentees de- 
sirous of introducing the ir specialties to the Eng- 
lish market. Address, ‘* ENGINEERS,” care of 
Cc. &. H. BoutLanp, Cousin Lane, London, E. C 


pe STEN. 


Simpson's Centrifugal 
Steam Separator. 








For Bap plying Clean aed hy 4 Ste am 
» Engine , Dry Hous 5 
Pace Separator as close to engine 
as possible, the steam takin ga spiral 
course between the threads causes 
the water to be thrown by c ntrifugal 
force agains md the outer walls, while the 
dry steam goes through the small holes 
to center of pipe Steam can enter at 
A or B, as c onvenic ence may require 
also us sed ip conveying steam k ong dis- 
tances, for Steam Hammers, Dry Houses, 
Water Gas Generators and for all pur- 


poses where Dry Steam is necess sary. 


KEYSTONE ENGINE & MACHINE WORKS. 


Fifth and Buttonwood Streets, Philadelphia. 





SENS! 


TIVE DRILLS. 


COPYRIGHTED TRADE-MARK. 
Do you know 


that we make 
the largest, 


the best, 


line of Hand, Foot, and Automatic 


Feed Drills 


for %4-inch holes and less. 


Endless belts. 


Short belts 


discarded. 


Patented Improvements. 
No belt tension on spindles. 
1, 2, 3, 4, or more spindles. 


Investigate. 
84-page Ca 


Read up. 
talogue free. 


DWIGHT SLATE MACHINE CO., 


HARTFORD, 


CONN. 








Almond Drill Chuck, 


Sold at all Machinists’ 


—_y = Ch Supply Stores. 


T. R. ALMOND, 
83 & 85 Washington St., 
BRooktyv, N. Y. 





Moffet 


UNSURPASSED 


ASA 


REAMER. 


Will work in 
any position. 


tad for Circular, Y ms 


Portable Drill 


Weighs 42 lbs. and 
drills from %% to 
1% inches diam- 
eter. 













Runs with Steam 


OoRnR— 


i Compressed Air. 


Manufactured by 


J.G. TIMOLAT, 


89&91 
S. Fifth Ave., 


NEW YORK. 


TACHANGLARLE 


















AITS. CAMPBELL Co.* 
RinOFRCTURERS ae = ARK. NJ. 


OF IMPROVED -:=r Sipe 
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ECLIPSE CORLISS. ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 
Send for Illustrated Catalocue. 
ALSO BUILDERS OF 


Electric High Speed Engines and 
Ice-Making and Refrigerating Machinery, 


» ENGINES 


N) WESTON ENGINE CO., 


aa dem POST, N. Y. 
= RESENTATIVES 
JULIAN SC HOLL & CO., 126 Liberty St., N.Y. 
GEO. D. HOFFMAN, 82 Lake St., ‘Chicago. 
H.M.SCIPLE & CO.,3d & Are h Sts. Phila, Pe. 





(Tandem Compound.) 


WESTON 


HIGH PRESSURE BOILERS 


AND 


SOMPLETE POWER PLanTs Se 
PHILADELPHIA GORLISS ENGINES, 


Simple, Compound and Triple Expansion, 
ALL SIZES. 


idea, Engering Wor Ltd 


Cuicago: W. F. Parish Machinery Co 
Home Ins. Building. “ . 
New York: Wm. M. Power, 121 Liberty St. 





AUTOMATIC 
IWIGIC SPEED 

















38 Cortlandt Street, New York City. 
5, osweso, 18 South Canal Street, Chicago, Ill, 
50 Oliver Street, Boston, Mass. 


518 Arch Street, Philadelphia, Pa. 


THE LANE & BODLEY CO., 
PTR Va et ENCINES, 


ALL SIZES. 
Simple and Compound 


CORLISS ENGINES A SPECIALTY 


HEAVY SLIDE VALVE ENGINES, 


, Shafting, Hangers, Pulleys, 
Belt Elevators, etc. 












AS AN EXPERT machinist, I am free to own 
that ft think the machinery I make is the very best 
of its kind. 

I spare no pains or cost to make it so. My 


customers tell me I succeed. 


Let me send you a catalogue. 
P. PRYIBIL, 498 to 510 West ist Street, New York. 


; MACH’Y FOR BRASS, IVORY, HORN, ETC. 
Catalogues. € SHAFTING, PULLEYS, HANGERS, ETC. 





EVANS FRICTION CONE CO. 


HANGING AND STANDING a 
CONES, | ey H:D. 1A! 


4c: = MADEIN ALL SIZES. 
i Thousands in use trans- | 
mitting from 1 to 50H. P. For | 
information address, 


No. 85 WATER STREET: | 
BOSTON, MASS. 


LONERGAN’S SPECIALTIES 


Oil Cups for all Purposes. Sight Feed Lubricators, Pop 
Safety Valves, Check Valves, Water Relief Valves, etc. 
‘« Clipper’ Injectors, and other Steam Appliances. 


J. E. LONERGAN & GO., 211 Race St., Phila., Pa. 


CATALOGUE FREE ON APPLICATION. 





%, PLAIN OR SPLIT fa 
“ore COUPLINGS, 
PULLEYS. 






] 
SHAFTING, HANGERS, H ohh 
5 ere v4 
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AMERICAN MACHINIST 


Feprvary |, 1894 








TO OUR PATRONS. 





Our shops continue in constant operation, 


six days a week. We accordingly can com- 
mence any special work without delay, and 
can make, with promptness, special Cutters, 
Gauges, Gears, Hobs, etc. 


BROWN & SHARPE MFG. COoO., 
PROVIDENCE, R. | 


ENGLAND—BUCK & HICKMAN, 280 Whitechapel Road, London, E. 

GERMANY —SCHUCHART & SCHUTTE, 59 Spandauerstrasse, Berlin, C. (Small Tools). 
GERMANY—G. DIECHMANN, Ansbacherstr, 5 Berlin, W. 62. 

FraNcE—FENWICK FRERES & CO., 21 Rue Martel, Paris. 

France—F. G. KREUTZBERGER, 140 Rue de Neuilly Puteaux (Seine). 

Curcaao, ILtu.—FRED. A. RICH, 23 South Canal St. 








COMPLETE LABOR-SAVING SS 


PITTSBURGH, 


PHILADELPHIA. 


Solicited. 


CHICAGO, 


BOSTON, 


Correspondence 


— — a 
‘NO. 2 HYDROSTATIC PRESS, 


THE NILES TOOL WORKS « co., 


HAMILTON, 
OHIO. 








To Those Interested In, or Using Valves: 


We have recently made improvements in the manufacture of JENKINS 
BROS,’ VALY ES, haying increased the number of bo ts, thickness of flanges, ete. 

We shall manufacture ONE GRADE OF VALVE ONLY, suitable for high 
or low pressure steam. The Jenkins Discs used in these valves are suitable for high 
or low pressure. We guarantee all valves stamped with Trade Mark. 


JENKINS BROS, 


New York, Boston, Philade'phia, Chicago. 


BEMENT, MILES & CO., 


PHILADELPHIA, PA. 


BUILDERS OF 


METAL-WORKING MACHINE TOOLS 


RAILROAD SHOPS, LOCOMOTIVE AND CAR BUILDERS, MACHINE SHOPS, 
ROLLING MILLS, STEAM FORGES, SHIP YARDS, BOILER 
SHOPS, BRIDGE WORKS, ETC., ETC 





NEW YORK OFFICE, Eauirasie = BuiLoins. 
Agent. 





SPUR- AND SPIRAL-GEARED 


P Lat MOTION”) R 
MADE BY 
The G. A.GRAY CO 


a 


477-483 Sycamore St., CINCINNATI, O. 


ws \___ TURRET LATHES 


In 4 Sizes and 
60 Varieties, 


SCREW - MACHINES 


In 5 Sizes and 
68 Varieties, 


Of our own Manufacture. 


The LARGEST STCCK of 


s+ Metal-Working Machinery 


IN NEW YORK. 


20 SIZES. 

From 22/’x22’’ 
to 96x72” any 
length. 

















Write for Guanine List, 
Catalogue and Prices. 


THE Si ain | C0, 


LAIGHT AND CANAL STS., 
NEW YORK. 


I THE PRATT & WHITNEY CoO. 


= =*§ HARTFORD, CONN., UO. Se A. oS 


9 MANUFACTURE STANDARD SIZE 


Gyinrical aad Caliper Gauges, 7 


Straight and Taper Solid Hand 
Reamers, Chucking and Shell 


Reamers, Arbors and Steel Mandrels, 


locomotive Taper and Taper Pin Reamers, Combination Lathe 
Chuck, Milling Cutters. 


PRICE LIST AND DISCOUNT SHEET SENT UPON APPLICATION. 
Western Branch: 98 WASHINGTON STREET, CHICAGO, ILL. 





[ROP FORGINGS 
of Iron, Steel, Copper or 


Bronze. Highest Grade of Excellence. 
The Billings & Spencer Co., Barttore, 


Conn. 




















WARNER & SWASEY, | 


CLEVELAND, OHIO. 


MANUFACT URERS OF 


FY. K UNIVERSAL MONITORS. 


aa i 
IRON AND BRASS WORKING MACHINERY. 
SEND FOR ILLUSTRATED CATALOGUE. 


MANNING, MAXWELL & MOORE, 


Manufacturers and Dealers in all kinds of 


axcursists TOOLS AND SUPPLIES. 


I | MACHINISTS’ 























Lt) 
. Cuts, Photogra, « 
pplication. 


on a 


Lowell, Mass., U.S.A 





Manufacturer of ENGINE LATL 
ad 


& from 17 to 60 in. swi: 





yl and Prices furnishe 


The Celebrated 
F. E. REED 
+ 16-inch Swing a 
Engine Lathe. = 


O. W. FIFIELD, 


111.113 LIBERTY ST., NEW YORK, 
We carry the larcest lize of Tools and Supplies in the City. 











ADs, W.b L DRILS 


LARGE STOCK, 
QUICK DELIVERY. 


Write for Catalogue and Prices. 


W. P. DAVIS, 


Rochester, N. Y. 


WYMAN*GORDON 


WORCESTER, MASS. 





J. M. ALLEN, Presipenr. 


aE; / ed 

t 

(= =i) - # WM. B. FRANKLIN, Vice-PrEsIpEnt. 
a ae?) (0) eee Cldche | FB ALLEN, Seconp VICE-PRESIDENT 


— WOOD WORKERS’ VISES — J.B Prercs, SecrETaARY & TREASURER. 


THE ACME MACHINERY CO. 


CLEVELAND, OHIO, 
Manufacturers of 


ACME BOLT & RIVET HEADERS, 


Acme Single and Double Automatic 
BOLT CUTTERS. 
Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


FOR SALE CHEAP. 


We intend to take out several of our old style lathes from 14” 
10 ft. beds to be replaced by 


IMPROVED HENDEY-NORTON LATHES 


and offer them at moderate prices, They are in first-class condition, 
been used less than a year. 


THE HENDEY MACHINE CO.,, Ea 


See our Advertisement on page 18, 








PAT. DEC, 5, 1882. 
PAT. DEC. 4, 1883. 
PAT. AUG, 25, 1885. 





to 18” swing, 6 to 


some having 





Manufacturer 
J.M.CARPENTER ._. 


DLL LLL ee 





PAWTUCKET.R.I. 


APS & DE 





